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ABSTRACT 
The purpose of this study was to determine if the learning of academic 
standards are being strengthened in Career and Technical Education courses. The 
focus of this assessment was math standards in the graphing area. This 
assessment was used to help determine if students knowledge has been 
strengthened, if they are learning these standards in this type of classroom and 
what standards they are not learning. 
The population of this study consisted of i h grade students at the School 
District of the Menomonie Area. A 30-question pretest and posttest was 
administered to 68 students in the Business and homeroom classrooms. The 
literature review includes an overview of what Career and Technical Education 
(CTE) is, history of CTE, need for change in CTE, benefits of integrating 
III 
academics into CTE, and the importance of teaming up with postsecondary 
institutions. 
Conclusions are discussed and recommendations made about the analysis 
of academic standards integrated into a Career and Technical Education course. 
Finally further study recommendations are included at the end of this document. 
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Chapter I: Introduction 
Background ofthe Problem 
The School District of the Menomonie Area was a small, rural district with 3,164 
students enrolled for the 2006-2007 school year. (Wisconsin Department of Public 
Instruction, 2007c) It also had an ethnic mix of students. The School District ofthe 
Menomonie Area had 8.9 percent AsianlPacific Islander students, 1.8 percent Black, 1.2 
percent Hispanic, .8 percent American Indian/Alaskan Native, and 87.2 percent White 
students (Wisconsin Department of Public Instruction, 2007c). The local community and 
school board have supported education and have believed in developing lifelong learners, 
caring individuals, and responsible citizens. The mission of the district was: 
"The School District of the Menomonie Area, by embracing the unique needs and using 
the strengths of our diverse community, is dedicated to preparing ALL students to 
become lifelong learners, caring individuals and responsible citizens." (School District of 
the Menomonie Area, n.d., n.p.) They are committed to providing the newest technology 
for students to use, and have continued to support technology-based initiatives. 
The technology goals for the 2006-2007 school year were to continue to work 
with teachers and staff to integrate technologies into the curriculum in ways that 
improve/enhance student achievement, continue building the partnerships with the 
community, and to support high levels of technology usage by students in all curricular 
areas (School District of the Menomonie Area, 2007). 
The School District of the Menomonie Area has seen budget shortfalls and has 
experienced cuts in career and technical education areas. These areas include Agriculture 
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and Natural Resources, Business and Information Technology, Family and Consumer 
Science, Marketing, and Technology and Engineering. 
Creating curriculum maps that align with the Wisconsin state standards in every 
subject area has been a goal of the district. Standards are a way to specify what students 
should know and be able to do, how evidence will be shown for some standards, and 
define how well they must perform (Wisconsin Department of Public Instruction, 2006). 
To determine how well the district has achieved all of the state standards and where 
improvements needed to be made, teachers have created curriculum maps. This has been 
a process of collecting and recording data that identifies core skills and content taught, 
processes implemented, and assessments used for each subject area and grade level. A 
curriculum map allowed educators to review the curriculum to check for redundancies, 
inconsistencies, misalignments, weaknesses, and gaps, showed the relationships between 
the required parts and the intended student outcomes, helped identify ways for 
integrations among disciplines, allowed a review of assessment methods, and identifies 
what students have learned (Starr, 2006). The district has been highly committed to this 
process and has provided educators paid time to develop curriculum maps to help 
educators build on previous and current knowledge of students, keep a record of what has 
been taught, and help plan for what will be taught. 
To support the need for a Business/Marketing curriculum at the middle school 
level, the curriculum maps have demonstrated how this curriculum has supported and 
enhanced the core subject areas. BusinesslMarketing was a required course for all 6th and 
7th grade students and 8th grade students could elect to take the course. Sixth grade 
Keyboarding focused on the correct way to keyboard in order to develop speed and 
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accuracy, and basic word processing skills. In i h grade, students are introduced to 
computer applications. Students learned more advanced features of presentation, word 
processing, and spreadsheet programs. Through all of the activities, they are introduced 
to business communication, entrepreneurship, and marketing concepts. Finally, in 8th 
grade, students are introduced to how to run a small business, personal record keeping, 
and the impact of money on life choices. 
Wisconsin has required students to take a proficiency test at grades 4, 8, and 10 
and a way to demonstrate students are meeting technology standards at the eighth grade 
level. One of the goals of the Title IID of No Child Left Behind (NCLB) was to ensure 
that all students are technology literate by eighth grade. "To assist every student in 
crossing the digital divide by ensuring that every student is technologically literate by the 
time the students finished the eighth grade, regardless of the student's race, ethnicity, 
gender, family income, geographic location, or disability." (U.S. Department of 
Education, 2004, n.p.) 
School districts were required to have a plan that described how they would 
achieve this goal by June of2006. The plan needed to be in place by December 2006. 
(CESA 12, 2006) In May 2007, every 8th grade student from the School District of the 
Menomonie Area had to have documentation supporting their knowledge of the 
information and technology literacy standards. 
The business/marketing curriculum has integrated math, social studies, English, 
and technology and information literacy as it has correlated to the subject area to help 
students perform at an acceptable level on the 8th grade Wisconsin Knowledge and 
Concepts Exam (WKCE). Some examples of integration of core subject areas are, in the 
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6th grade Keyboarding, i h grade Exploring Business, and 8th grade Business English 
standards are integrated by students creating or producing writing to communicate with 
different audiences, planning, revising, editing, and publishing clear and effective 
writing, and understanding the function of various forms, structures, and punctuation 
marks of standard American English and use them appropriately in communications. 
Math is integrated at both the i h and 8th grade levels. Some examples are selecting and 
using appropriate computational procedures with rational numbers such as calculating 
mentally, estimating, and using technology, organizing and displaying data from 
statistical investigations using appropriate tables, graphs, and/or charts, and reading and 
understanding mathematical texts and other instructional materials and recognize 
mathematical ideas as they appear in other contexts. The s" grade business curriculum 
also has integrated social studies concepts by describing and explaining how money 
makes it easier to trade, borrow, save, invest, and compare the value of goods and 
services, describe how investments in human and physical capital, including new 
technology, affect standard ofliving and quality of life, and explain how and why people 
who start new businesses take risks to provide goods and services, considering profits as 
an incentive (Wisconsin Department of Public Instruction, 2006). 
The results of the WKCE tests can be analyzed by the test questions and then 
connected to specific standards. The results also can be analyzed by gender, ethnicity, 
and socioeconomic level. Through this data, it can be pinpointed the standards in need of 
more attention and the type of students who need extra attention in certain standards and 
core areas. When looking at the 2006-2007 mathematic results, it concluded that students 
were below the state average in three out of eight questions in the area of statistics and 
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probability, 37.5 percent of the questions in this area. Analyzing the test questions, it was 
determined that these questions were directly related to the standards of working with 
data in the context of real-world situations by formulating questions that lead to data 
collection and analysis; extracting, interpreting, and analyzing information from 
organized and displayed data; and using the results of data analysis to make predictions, 
developing convincing arguments, and drawing conclusions. 
After analyzing the test scores for the past two years in the area of statistics and 
probability, it also confirmed the 8th graders were below the state average for the 
questions dealing with interpreting and analyzing information to make predictions and 
draw conclusions. In 2005-2006, students were below the state average in 37.5 percent 
of the questions in statistics and probability and in 2004-2005 62.5 percent. There was a 
big improvement from 2004 to 2005, but different students were tested. 
Every year 8th grade students have taken the WKCE exams in the fall of the year. 
In the School District of the Menomonie Area, the 8th grade business/marketing 
instructors have integrated many math concepts into the curriculum and demonstrated 
how these concepts are incorporated into the real world. To help determine the success 
of the business/marketing curriculum, the WKCE scores were used to verify where 
students are finding success and where they need to make improvements. 
The 2006 WKCE mathematics results showed that 14 percent of students 
performed at minimal, 12 percent at basic, 56 percent at proficient, and 14 percent at 
advanced. Compared to the state this school district had 2 percent more in the minimal 
category, 1 percent more in the basic, 13 percent more in the proficient, and 18 percent 
below in the advanced. 
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Statement ofthe Problem 
The business and marketing instructors have been integrating math concepts into 
their curriculum, but are not sure which standards are being met successfully and which 
standards need more attention. 
Purpose ofthe Study 
The purpose of this study was to conduct a needs assessment in the Winter of 
2007 to determine the specific standards in which the School District of the Menomonie 
Area students are not performing at a proficient or advanced level. 
Research Questions to be Answered 
The questions to be answered through this needs assessment were: 
1. Did students benefit academically from Career and Technical Education 
courses? 
2. What standards do students still not understand? 
Importance ofthe Study 
This study has allowed the BusinesslMarketing Department to determine some of 
the curriculum strengths and weaknesses. Through the test results, it helped the business 
educators make sound educational decisions about the classes and curriculum being 
offered to the students. Teachers are responsible for making sure every child has had the 
opportunity to learn, and through this study it helped to determine if different standards 
should be integrated and also determine if the standards needed to be taught differently. 
This study has helped improve classroom instruction overall. There were many reasons 
for conducting this study, which included the following: 
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1. To determine what core standards students are mastering in middle school 
business courses. 
2. To determine what core standards can and should be introduced in middle 
school business courses. 
3. To determine what core standards are not being mastered and should be 
mastered in the middle school business courses. 
4. To determine the influence the business curriculum has on student 
performance when taking standardized math tests. 
5. To improve the middle school business curriculum in the School District of the 
Menomonie Area to meet the needs of all learners. 
Scope and Delimitations ojthe Study 
The limitations of this study included: 
1. The test results are limited to 2006-2007 8th grade students from the School 
District of the Menomonie Area and the State of Wisconsin. 
2. This analysis will not provide an outcome to determine if the same students would 
have performed better on the state tests if curriculum changed in the business/marketing 
courses or if the way it was taught changed. 
3. Another limitation is analysis of information is limited to only one test taken by 
the 8th grade students in the fall of the year. 
4. Not every student has a computer at home to practice the integration of math 
standards into a computer application course. 
Assumptions ofthe Study 
Assumptions for this study were: 
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1. All 8th grade students have taken the WKCE test. 
2. All students take the test under the same conditions, except for special education 
students. They may have the test read to them. 
3. Standards can be implemented in any business curriculum 6-8. 
Definition a/Terms 
The terms were defined as follows: 
Advanced - Demonstrates in-depth understanding of academic knowledge and skills 
tested (Wisconsin Department of Public Instruction, n.d.a). 
Basic - Demonstrates some academic knowledge and skills tested (Wisconsin 
Department of Public Instruction, n.d.a). 
Career and Technical Education - Provide students with skills necessary for a 
successful transition to postsecondary education or work and a desire for life-long 
learning in a global society (Wisconsin Department of Public Instruction, n.d.a). 
Minimal - Demonstrates very limited academic knowledge and skills tested 
(Wisconsin Department of Public Instruction, n.d.a). 
Proficient - Demonstrates competency in the academic knowledge and skills tested 
(Wisconsin Department of Public Instruction, n.d.a). 
State Standards - What students should know and be able to do, what they might be 
asked to do to give evidence of standards, and how well they must perform. They include 
content, performance, and proficiency standards (Wisconsin Department of Public 
Instruction, n.d.a). 
WKCE (Wisconsin Knowledge and Concepts Exam) - A statewide standardized 
exam given each year to students in grades 3 through 8 and 10. The exam measures 
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student achievement in five areas: reading, language arts, mathematics, science, and 
social studies (Wisconsin Department of Public Instruction, n.d.a). 
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Chapter II: Literature Review 
This chapter includes a discussion on what Career and Technical Education 
(CTE) is, the history of the program, the need for change in the 21st century, whether or 
not CTE courses can help students increase their academic scores, and the importance of 
teaming up with postsecondary institutions. 
What is Career and Technical Education (CTE)? 
Career and Technical Education (CTE) has been a program that provides students 
classroom instruction that is connected to relevant, structured, real-world experiences. 
Students learn expectations of the work world through teachers and business and industry 
leaders. With these individuals, they have the opportunity to see how classroom learning 
can have a significant impact on the career path they choose. They are given the 
opportunity to explore a variety of careers and the skills and education needed to succeed 
in these careers. According to the Wisconsin Department of Public Instruction, 
Career and technical education graduates can communicate effectively, problem­
solve, interact with others effectively, cope with change, and perform with self­
sufficiency. A successful CTE program should integrate these skills through 
course work, extra curricular activities, leadership roles, and other learning 
opportunities (Wisconsin Department of Public Instruction, 2007b, p. 1). 
Making schoolwork real and engaging are two major advantages for students who 
enroll in CTE courses. Alfeld and Stone stated, "Student motivation and engagement 
thrives when students are meeting their own goals, and formal structures are in place to 
support their efforts. In these ways, CTE serves to engage students and keep them in 
school where learning can continue and be improved" (Alfeld, c., Stone, J., 2004, p. 29). 
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As students work towards and meet their goals, they assess their interests, work 
behaviors, and aptitudes. During this process, they also are exposed to many different 
career options and the skills and education needed for those careers. By the time Career 
and Technical Education students leave high school, they are better prepared for and 
more focused for their future and the choices they have for their post secondary 
education. Career and Technical education is a major part of a student's high school 
experience (Kazis, 2005). 
History ofCareer and Technical Education 
Career and technical education has had many focuses and many different names 
through the years, known in the past mostly as vocational education. Since the 1970s, 
schools didn't prepare students for college or a career for approximately 40 percent of 
students. In the 1980s and 1990s a reform movement caused schools to do a better job of 
integrating school and work. It changed the traditional idea of "education for work" to 
"education through work." This incorporated more academics into the curriculum. This 
idea was enhanced with the Perkins Act in 1990, the school-to-work movement, and the 
School To Work Opportunities Act of 1994. These three things helped with social, 
economic, and educational problems, disconnected high school students, motivation, 
adult relationships, social skills, and "soft skills" which are important in today's 
workplace. In the 21st century, career and technical education, which was once called 
vocational education, has been affected negatively with the focus on academic standards. 
All classes had to become accountable to these academic standards (Kazis, 2005). 
Because of this, fewer students were taking career and technical education courses and 
focusing more on core subject areas. 
12 
To help create successful CTE programs, CTE has tried to implement higher 
standards through many different ways over the past 20 years. Daggett stated, 
Tech Prep emphasized academics in areas of applied communication and 
contextual math and physics. The focus of High Schools that Work was to 
eliminate the "general" track and the need to document students' academic 
success in these programs. School-to-work and school-to-career attempted to 
create a better understanding of the growing sophistication of the American 
workplace and the need to connect education and work. Vocational Education 
changed the program direction from low-skill "occupational training" to career 
and technical education with transferable skills that are applicable to many 
occupations and are tied to strong academics (Daggett, 2002, p. 2). 
When the No Child Left Behind Act was implemented in 2004, it required 
teachers and students to become accountable for higher academic standards in reading, 
writing, and math; science carne later. According to Daggett (2002), any school that does 
not achieve adequate yearly progress (AYP) for all students two years in a row has 
consequences both at the state and federal level. Because of this Act, it was important for 
CTE to justify its contributions to reading, writing, math, and science and the effects it 
had on the state academic tests. 
Needfor Change in Career and Technical Education 
Many changes needed to be made to make these justifications for the importance 
of CTE. In the past, the reputation of vocational education courses was for those students 
who were not going to continue their education after high school. These courses 
prepared students for entry-level jobs that did not need any more training. Today this has 
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not been the case because these students are entering a different economy. This economy 
has demanded students to have a strong academic focus. According to Business Week 
magazine (Mandel, 2007, p. 45-46), "The modern workplace no longer resembles the 
factory assembly line but rather the design studio, where the core values are 
collaborations and innovation, not mindless repetition." Strong academic skills and being 
able to solve real-world problems has become a minimum requirement for most 
American jobs. In order for CTE to survive, programs need to incorporate academic 
rigor, stronger links to economic development and labor market needs, and smoother 
transitions to post secondary education by students whose high school experience has 
prepared them for college or a career (Kazis, 2005). Recently, the enrollment of students 
in CTE courses dropped to 16.2 percent in 2000 from 21.8 percent 20 years earlier as 
students enrolling in academic courses has increased (Silverberg, cited in Kazis, 2005). 
When Congress passed the Carl D. Perkins Career and Technical Education 
Improvement Act, they adopted a new purpose for the act. This purpose was: "Providing 
individuals with opportunities throughout their lifetimes to develop, in conjunction with 
other education and training programs, the knowledge and skills needed to keep the 
United States competitive" (Association of Career and Technical Education, n.d. p.1.). A 
Chamber of Commerce survey also reported that almost half of employers are having a 
hard time finding qualified job applicants, and more than 90 percent of respondents in a 
2005 National Association of Manufacturers (NAM) study stated a shortage of skilled 
workers and this has impacted their ability to serve customers (Association of Career and 
Technical Education, n.d.). 
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This increase of students taking academic courses and the decrease of CTE 
courses has supported the need of academics to be smoothly integrated into CTE courses. 
In Rigor and Relevance: A New Vision/or Career and Technical Education it stated there 
has been a need in today's classroom for high quality CTE. High quality means 
education that has integrated rigorous academic coursework with a technical and 
occupational curriculum, has emphasized applied teaching and learning, used the context 
of careers to help make learning relevant, has connected with the labor market and 
employers, has provided ongoing guidance and counseling and has given exposure to the 
world of work, and has defined pathways from secondary to post secondary education 
(Kazis, 2005) . In order for CTE programs not to be at risk, CTE leaders have to have 
demonstrated that these programs are helping students find academic success as 
measured by the state academic tests, have serves as a motivation for students to stay in 
school, and have helped students perform better in their academic courses. 
It is increasingly important that any career and technical education includes a 
strong academic component, with a particular focus on math and science, said 
Representative Mark Souder. It's not enough to be trained in a skill; if they are to 
be ready for today's workforce, students must excel academically (McKeon, 
2006, n.p.). 
According to the Educational Testing Service, if schools have not changed in the 
future they will not be as competitive. A national survey found that 64 percent of the 
respondents believed "schools need to emphasize real-world learning opportunities in 
high school through work study, community service, and career technical courses" (Hart, 
Winston, 2005, p. 6). 
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Benefits ofIntegrating Academics into CTE Courses 
The question has been whether CTE programs could successfully integrate 
academics into their curriculum. Katharine Oliver stated, "Schools where CTE 
curriculum has been integrated with solid academic skills and supplements and enhances 
the basic disciplines, students are doing better on standardized academic tests" (Kazis, 
2005, p. 27). Increased academic rigor in CTE courses has been and has continued to be 
a challenge for many programs. As more academics are integrated into CTE to reinforce 
what students are learning in other courses, and as CTE systems have become better 
integrated with high school reform, the academic performance of CTE students should 
improve (Kazis, 2005). The Southern Regional Education Board (SREB) stated that CTE 
has enhanced student achievement. Students who have completed a rigorous academic 
core with a career concentration have test scores that equal or exceed "college prep" 
students. With both academic rigor and CTE courses, students have become more likely 
to receive a post secondary education, have a higher grade point average in college, and 
have become less likely to drop out in the first year (Kazis, 2005). There are many CTE 
programs that have raised their academic performance of their students successfully. 
These programs have communicated to teachers, administrators, board members, and the 
public why academic standards need to be raised among all students. Then these 
programs used data to determine what should be the instructional priorities, and lastly 
they determined how to improve students' academic performance through CTE (Daggett, 
2002). 
Moving through the 21st century, America has experienced a global economy and 
has developed into a knowledge economy. Economists reported that the global economy 
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grew 4.7 percent in 2004. Asia grew 8.2 percent, Latin America, 5.6 percent, and the 
u.s. only 4.4 percent, just below the global average (Association for Career and 
Technical Education, n.d.). As the economy has become more global, workers have 
needed to have more knowledge and skills that can be transferred to their occupations. 
These workers have needed to also be able to quickly adapt to the quickly changing work 
environments. These statistics have directly impacted CTE because high quality CTE 
should help America become more competitive with other nations by increased student 
engagement, integrated math, science, and literacy skills, and by having met the needs of 
both employers and the economy as a whole. CTE has supported strong economic 
competitiveness by having helped secondary and post secondary education programs 
meet many goals, which include having increased student engagement, and having 
improved math, science, and literacy skills. Through CTE, students have been given the 
opportunity to gain critical math, science, and literacy skills in a real-world experience. 
They have used questioning strategies and exploration. CTE has also met America's 
workforce needs. Currently, CTE programs have helped prepare students for all 20 of the 
fastest growing occupations identified in the U.S. Department of Labor's 2006-2007 
Occupational Outlook Handbook (Association for Career and Technical Education, n.d.). 
As progressive CTE programs have prepared students for these occupations, they have 
engaged students in projects that have helped the American economy become more 
competitive. 
Through CTE programs, they have also achieved the goal of meeting employer 
needs for highly skilled workers. The 2005 Skills Gap report stated that nearly half of 
survey respondents indicated their current employees have inadequate basic 
17 
employability skills, like attendance, timeliness, and work ethic, while 46 percent 
reported inadequate problem-solving skills (Association for Career and Technical 
Education, n.d.). This may have had a correlation to students taking more academic 
courses and less career and technical education courses. 
CTE courses have benefited all types of students, despite their career goals. 
According to the Association of Career and Technical Education, an increase investment 
in CTE could playa big part in strengthening the American economy. If these programs 
have increased student engagement, have helped students apply academic skills, and have 
met employer needs, CTE programs could create the knowledge and modernism that 
could help our economy grow and stay competitive (Association of Career and Technical 
Education, n.d.). 
Teaming up with Postsecondary Institutions 
The changing global economy has changed the type of employees businesses have 
hired. Employers have hired workers with higher levels of education. According to the 
Bureau of Labor Statistics, 34 percent of adult workers in the United States now have a 
bachelor's degree or better. This has gone up from 29 percent from 10 years ago 
(Mandel, 2007). These statistics have showed the need for secondary institutions to make 
connections with postsecondary institutions. Katherine Hughes of the Institute for 
Education and the Economy at Teachers College in New York State stated, "All new 
CTE programs must have a post secondary partner and a clear articulation agreement that 
encourages continuation of technical studies after high school" (Kazis, 2005, p. 8). 
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Chapter III: Methodology 
In this chapter, the subject selection will be described, the instrumentation used to 
determine the effectiveness of curriculum, and how data collection will be completed will 
all be discussed. 
Subject Selection and Description 
For this study, i h grade students from the School District of the Menomonie Area 
were used. The i h grade population was 230. A sample of 66 7th grade students 
participated in the data collection process. There were two groups of students who 
participated. One group never had the i h grade Business class. The other group was 
enrolled in the 7th grade Business class during the data collection period. All of these 
students chosen were of different ability levels and different genders. 
Instrumentation 
For this study, students' academic achievement was investigated. Because of this, 
the instrument used for data collection was a pre and posttest developed by the instructor. 
A pretest means a test given before a treatment begins. A posttest means a test given after 
the treatment. By contrasting the results of the pretest with those of the posttest, the 
researcher gained evidence about the effects of the treatment. In this case, the treatment 
was enrollment in the i h grade Business class. 
This pre and posttest included 30 questions, multiple choice, true/false, matching, 
and short answer. The teacher created all of these questions and were based on the math 
standards taught in the seventh grade Business class. This test focused on the following 
math standards: MA.E.8.2 Organize and display data from statistical investigations 
using appropriate tables, graphs, and/or charts (e.g., circle, bar, or line for multiple sets of 
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data). MA.F.8.2 Work with linear and nonlinear patterns" and relationships in a variety 
of ways, including representing them with tables, with graphs, and with algebraic 
expressions, equations, and inequalities, describing and interpreting their graphical 
representations (e.g., slope", rate of change, intercepts"), using them as models of real­
world phenomena, describing a real-world phenomenon that a given graph might 
represent. (Department of Public Instruction Standards, 2006) 
No measures of validity or reliability have been established on this instrument 
because it was designed specifically for the study. 
Data Collection 
To collect the data for this study, Pretest-Posttest Control Group Design was used. 
This type of research design used an experimental and a control group and minimized the 
eight threats of validity, but did not eliminate them. These threats of validity were 
history, maturation, testing, instrumentation, statistical regression, selection, and 
mortality. Two groups were randomly chosen to participate in the study. The first group, 
which consisted of 35 students who had not yet taken seventh grade Business class, took 
the pre and posttest. This group was a control group and did not have any treatment or 
instruction between the pre and posttest. The other group, which consisted of 33 
students, currently were taking seventh grade Business took the pre and posttest at the 
same time as the first group. This group received treatment or instruction between the 
pre and posttest. This treatment included instruction on the different types of graphs and 
purpose of each, how to collect data, the difference between an independent and 
dependent variable, how to create professional graphs including data, appropriate titles, x 
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and y axis labels, data labels, legends, and how to read graphs to make conclusions and 
predictions about the future. 
Data Analysis 
Districts are held accountable for students' test scores and desire a lower percent 
in the minimal and basic level and a higher percent in both the proficient and advanced 
area. Every school district has been held accountable for their test scores. Each year 
under NCLB, all Wisconsin public schools and districts must have met the state's four 
Adequate Yearly Progress (AYP) objectives. These objectives were graduation or 
attendance, test participation (95 percent of all students enrolled in the tested grade(s) 
during the testing window must participate in the Wisconsin Student Assessment System 
(WSAS)), which includes the WKCE, and in reading, a school or district must have 
achieved a proficiency index of 67.5 percent and in Mathematics 47.5 percent. The 
proficiency index for reading and mathematics was calculated by assigning one point for 
each full academic year student who scores in the Proficient or Advanced categories on 
the WSAS plus one-half point for each student scoring in the Basic category. (Wisconsin 
Department of Public Instruction, 2007) To do this, each of the test questions based on 
the state standards needed to be analyzed to determine which standards needed to be 
given more attention. 
Looking at the outcomes, the Business/Marketing area would have been able to 
adjust the curriculum to help students become more successful. Both the curriculum and 
the method of teaching would have needed to be analyzed to determine if it is how it is 
being taught or if it can be integrated into the curriculum. The standards were then 
implemented to determine how much these students knew before the standards were 
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taught in the business curriculum and then determine how much they knew after the 
standards were taught. The methodology that was used to find out this information was a 
pretest and posttest. 
After the pre and posttest were administered, statistics were used to analyze the 
data. The data was analyzed for range of scores, averages, and for central tendencies 
including mean, median, and mode. These statistics showed the distribution of the data 
collected. 
A parameter test of significance was used to determine the differences between 
group means. Throughout the study, the population was normally distributed, there were 
ratio scales of measurement for the data, and subjects were randomly selected. The t test 
was the parametric test and if statistical significance was found then the F ratio was 
calculated. The F ratio looked at the ratio between and within group variances by 
comparing the independent variable with two or more dependent variables. 
Limitations 
This study had limitations on the data found. One of the limitations was that only 
a sample of the population participated in the pre and posttest. Another limitation of the 
instrument was it had no measures of validity or reliability because it was specifically 
created for this study. The pre and posttest was bias according to what the teacher 
believed the students needed to know and how the researcher interpreted the standards 
that needed to be met. Also, it is hard to determine if students truly comprehend concepts 
through a test because there could be many variables. A couple possibilities could have 
been the students could have memorized the concepts for the posttest without truly 
understanding them, or they could have guessed when answering the questions. A third 
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limitation was the use of a sample of the population. This test only looked at 68 students 
of the 230 students in the 7th grade class in the School District of the Menomonie Area. 
Summary 
This study included a sample population of i h grade students from the School 
District of the Menomonie Area. Throughout this study, a pre and posttest was used to 
determine ifthe treatment was effective in the business course. To determine that, the 
Pretest-Posttest Control Group design was used to collect the data. To analyze the data, a 
t test was used and if statistical significance then the F ratio was calculated. 
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Chapter IV: Findings 
Introduction 
This research was an examination of middle school students and the impact of 
learning core subject standards in career and technical education classes. The study was 
designed to evaluate 7th grade students from the School District of the Menomonie Area. 
Sixty-eight students were selected to participate in the study. The sample represented a 
wide variety of ability, gender, and socioeconomic levels. Only matched pretests and 
posttests were used in the calculation of results. 
All of the selected 7th grade students took the pretest on the same day. Out of the 
68 students selected only 66 students took the pretest due to absences of two students. 
Two weeks later all 68 students took the posttest. Thirty-three of the students received 
instruction or treatment during the time, whereas thirty-five of the students did not 
receive instruction or treatment. The Business Education teacher was the person who 
delivered the instruction to the students who received treatment. This instruction 
included the different types of graphs and purpose of each, how to collect data, difference 
between an independent and dependent variable, how to create professional graphs 
including data, appropriate titles, x and y axis labels, data labels, legends, and how to 
read graphs to make conclusions and predictions about the future. 
The pretest and posttest were made up of 10 multiple choice, 10 matching and 5 
short answer questions which helped answer the research questions. These questions 
were: 
1. Do students benefit academically from Career and Technical Education 
courses? 
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2. What standards do students still not understand? 
Results for Research Question #1 
Did students benefit academically from Career and Technical Education courses? 
The average of the pretest for the students who did not have treatment or 
instruction was 67.18 percent and the average of the students who had treatment or 
instruction was 66.88 percent. The average of posttest for the students who did not have 
treatment or instruction was 72.94 percent and the average of the students who had 
treatment or instruction was 77.13 percent. Figure 1 presents the data in a visual format. 
Figure I: 
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Figure 2 presents the results of pre-and post-tests of students who did not receive 
treatment. In most cases students posttest scores improved. 
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Figure 2: 
Graphing Data Pretest/Posttest Results for Students Who Did Not Receive 
Treatment 
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Figure 3 presents the results of pretest and posttest results for students who received
 
treatment. In almost all cases, the student's scores improved.
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The range of scores for the pretest of those who did not receive treatment was 28 
percent to 92 percent and for those who received treatment it was 24 percent to 88 
percent. This was a difference of 64 percent for both groups. The range of scores for the 
posttest of those who did not receive treatment was 48 percent to 92 percent and for those 
who received treatment it was 44 percent to 100 percent. This was a difference of 44 
percent and 56 percent respectively. 
On the 34 tests that were taken by students who received treatment, there were 11 
questions on the pretests that were left blank with no answer and 6 on the posttest. For 
those who did receive treatment, 32 tests were taken and on those tests there were 6 
questions on the pretest that did not have an answer and 3 on the posttest. Figure 4 
presents this data in visual form. In both instances the number of unanswered questions 
decreased. 
Figure 4: 
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The median of the pretest scores with those who did not receive treatment was 72 
percent and for those who did receive treatment was 68 percent. The median of the 
posttest scores for those who did not receive treatment was 74 percent and for those who 
did receive treatment was 80 percent. Figure 5 presents this data in visual form. The 
chart shows that those who did not receive treatment increased the median by 2 percent, 
whereas those who received treatment increased the median by 12 percent. 
Figure 5: 
Median for the Pretest/Posttest for Those Who Received Treatment and Those
 
Who Did Not
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The mode of the pretest scores for those who did not receive treatment was 80 
percent, which was multimodal with six students receiving this score. The mode of the 
pretest scores for those who received treatment was 76 percent, which was also 
multimodal with four students receiving this score. Eighty-eight percent was the mode 
for the posttest of the students who did not receive treatment. This was also multimodal 
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with six students receiving this score. The students who received treatment's mode were 
80 percent with six students receiving this score. Figure 6 illustrates this data. It shows 
the mode increased 8 percent for those who did not receive treatment and 4 percent for 
those who received treatment. 
Figure 6: 
Mode for the Pretest/Posttest for Those Who Received Treatment and Those
 
Who Did Not
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The students who did not have treatment increased their scores by 5.76 percent 
and those who had treatment increased their scores by 10.25 percent. The median of the 
difference of student's scores who did not receive treatment from pretest to posttest was 
2.0 percent, while the median for those who did receive treatment was 12.0 percent. Zero 
percent was the mode of the difference of student's scores for both groups of students. 
Of the students who did not receive treatment, five of them didn't increase their score at 
all. The students who did receive treatment, eight students did not increase their scores at 
29 
all. Of the students who did not receive treatment and did not improve their scores, the 
scores ranged from 56 percent to 92 percent. The range of scores for those who did 
receive treatment was 52 percent to 88 percent. This was a difference of 36 percent for 
both groups. 
The range for differences of the scores from pretest to posttest for those who did 
not receive treatment was 16 percent to 28 percent. The range for difference for those 
who received treatment was 16 percent to 36 percent. 
Results for Research Question #2 
What standards do students still not understand? 
The pretest and posttest was broken down into four different areas in which the 
students needed to be knowledgeable on. These areas included types of graphs, variables, 
features of a graph, and reading graphs. In the first section, types of graphs, the average 
of this section on the pretest for students who did not receive treatment was 63.81 percent 
and those who received treatment was 70.71 percent. The average of the variables 
section on the pretest for those who did not receive treatment was 70.95 percent and those 
who did receive treatment it was 70.71 percent. The next section's average, features of a 
graph, on the pretest for those who did not receive treatment was 72.65 percent and those 
who did receive treatment was 67.53 percent. The last section's average, reading graphs, 
on the pretest for those who did not receive treatment was 56.19 percent and those who 
received treatment was 58.92 percent. 
For the posttest, the average on the types of graph section for those who did not 
receive treatment was 77.14 percent, which was an increase of 13.33 percent. The 
average for those who received treatment was 77.78 percent, which was an increase of 
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7.07 percent. For the second section, variables, the average of those who did not receive 
treatment was 72.38 percent, which was an increase of 1.43 percent. The average for 
those who received treatment was 77.78 percent, which was an increase of 7.07 percent. 
Features of the graph, which was the third section, the students who did not 
receive treatment had an average of78.78 percent, which was an increase of 6.12 percent. 
Those that received treatment had an average of 87.45 percent in this section, which was 
an increase of 19.91 percent. For the last section, reading graphs, those that did not 
receive treatment had an average of 64.44 percent, which was an increase of 8.25 percent. 
Those that received treatment had an average of 68.01 percent, which was an increase of 
9.09 percent. Figure 7 illustrates this data in visual form. In all sections the samples
 
average increased from pretest to posttest.
 
Figure 7:
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There were some questions that were not answered on both the pretest and 
posttest. No students from either group left any questions blank in the types of graph 
section, but one student from the group that received treatment left an answer blank in the 
variables section on the pretest and one student who did not receive treatment left one 
blank on the posttest. For the third section of the test, features of a graph, only one 
student from the group that did not receive treatment left an answer blank on the pretest. 
In the reading graphs section there were five students from the group who received 
treatment that did not answer a question on the pretest, but only three questions from this 
group were left unanswered on the posttest. For those that did not receive treatment, nine 
questions were left unanswered on the pretest for this section, while six questions on the 
posttest. This data is illustrated in Figure 8. The figure shows the most unanswered 
questions are in the reading graphs section of the pretest/posttest. 
Figure 8: 
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For both of the groups, their median for the types of graph section on the pretest 
was 66.67 percent. The median on the posttest for this section was 100 percent for those 
that did not receive treatment and 66.67 percent for those who did receive treatment. 
Those that did not receive treatment increased the median by 33.33 percent. For the 
variables section on the pretest and posttest, the median for those who did not receive 
treatment and those that did was the same with 83.33 percent. The median for the 
features of a graph section of the pretest was 71.43 percent for those who did not receive 
treatment and 57.14 percent for those who received treatment. The median for this same 
section in the posttest was 71.43 percent for those who did not receive treatment and 100 
percent for those who did receive treatment. Those that did receive treatment increased 
their median by 28.57 percent. For the last section of the pretest, reading graphs, the 
median of those who did not receive treatment was 55.56 percent and those who did 
receive treatment it was 66.67 percent. On the posttest, the median for this section was 
66.67 percent for both groups. Those that did not receive treatment increased their 
median by 11.11 percent. This data is illustrated in Figure 9. The median increased to 
100 percent for those who did not receive treatment in the types of graphs section and for 
those who received treatment in the features of graphs section. The variables section was 
the same for all sample groups for both the pretest and posttest. 
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Figure 9: 
Graphing Data Median for Each Section of the Pretest and Posttest 
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In the first section of the pretest, types of graphs, the mode for both those who did 
not receive treatment and those who did it was 100 percent. For those who did not 
receive treatment 15 out of 34 students received a 100 percent. For those who did receive 
treatment 16 out of 32 received a 100 percent. On the posttest the mode was also 100 
percent for both groups in this section. Of those who did not receive treatment, 20 out of 
34 received a 100 percent and those that did receive treatment 16 out of 32 received a 100 
percent. Those that did not receive treatment increased the number receiving a 100 
percent by 5 whereas the other group did not increase this number from pretest to 
posttest. The mode for the second section of the pretest, variables, for both groups was 
83.33 percent, with 11 students receiving this score for those who did not receive 
treatment and 10 for those who received treatment. The mode did not increase for the 
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posttest for those who did not receive treatment, but it increased to 100 percent for those 
who received treatment. Eleven students who did not receive treatment received an 83.33 
percent on this section and 15 students who received treatment received a 100 percent. 
Moving onto the third section of the pretest, features of a graph, the mode for 
those who did not receive treatment was 100 percent and those who did receive treatment 
it was 57.14 percent. Fifteen out of thirty-four students from those who did not receive 
treatment received a 100 percent and ten out of thirty-two received a 57.14 percent. For 
the posttest the mode stayed the same for the group who did not receive treatment, but 
increased to 100 percent for those who received treatment. Sixteen students from the 
group who did not receive treatment received a 100 percent and 23 students from the 
group who received treatment received a 100 percent. 
Reading graphs, the fourth section, mode for all groups was 66.67 percent for 
both the pretest and the posttest. Eleven out of thirty-four students who did not receive 
treatment received this score on their pretest and eleven out of thirty-two who received 
treatment. For the posttest, ten out of thirty-four students who did not receive treatment 
received the 66.67 percent and twelve out of thirty-two students who received treatment. 
This data is illustrated in Figure 10. The mode remained the same for the types of graph 
section, which was 100 percent and the reading graphs section which was 66.67 percent. 
The mode increased in two sections, features of a graph and variables. Both of these 
increases were for the sample group who received treatment. 
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Figure 10: 
Graphing Results Mode for Both the Pretest and Posttest 
120.00% 
100.00% 
80.00% 
• No Treatment - Pretest 
e • No Treatment - Posttest8 60.00% 
• Treatment - Pretest 
.Treatment - Posttest 
III 
40.00% 
20.00% 
0.00% 
Types of Graphs Variables Features of Graph Reading Graphs 
Group 
Summary 
This chapter presented the findings of a pretest and posttest given to seventh 
grade students. The data supported an overall average of the class, the median, mode, 
and range of scores for both groups, those who received treatment and those who did not. 
The data was also broken down into four sections. The average, median, and mode was 
also calculated for each section of the test for both groups. These results helped answer 
the research questions, did Business/Marketing Education curriculum improve student 
learning and what standards do students still not understand? 
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V. Summary, Conclusions, and Recommendations 
Introduction 
In this chapter, research findings will be discussed with conclusions and 
recommendations about the pretest and posttest the seventh grade students had taken. At 
the end of the chapter, future study recommendations will be discussed. 
Summary: Restatement ofProblem, Instrument Used, Research Survey Questions 
Many school districts are facing financial problems and need to cut costs. Many 
times they have looked at elective areas first so they need to become informed of how 
Career and Technical courses have enhanced and helped improve academic scores on 
standardized tests and helped students understand real-life problems. 
This research was conducted with the use of a pretest and posttest to 66 t h grade 
students from the School District of the Menomonie Area. The pretest and posttest were 
made up of25 questions that included multiple choice, matching, and short answer. All 
of the questions focused on four areas of graphing: types of graphs, variable, features of 
graphs, and reading graphs. These questions had the focus of the research questions, did 
students benefit academically from Career and Technical Education courses and what 
standards do students still not understand? The pretest and posttest of those who received 
treatment was administered by a business education teacher and the group that did not 
receive treatment's pretest and posttest was administered by another middle school 
teacher. The treatment these students received included instruction on what are the 
different types of graphs and purpose of each, how to collect data, difference between an 
independent and dependent variable, how to create professional graphs including data, 
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appropriate titles, x and y axis labels, data labels, legends, and how to read graphs to 
make conclusions and predictions about the future. 
Major findings related to Research Question #1. 
Do students benefit academically from Career and Technical education courses? 
For the most part the students who were enrolled in the business class benefited from the 
instruction in this course. The average of the group who were not enrolled in the 
business class increased by 5.76 percent and the group who had instruction increased 
their average by 10.25 percent. This was almost double of the group without treatment. 
This was demonstrating how students are learning from the instruction being delivered in 
this class. The lowest average of the sample groups was a 67 percent. This was an 
unacceptable percentage and needs improvement. Through instruction the students did 
increase the average to 77 percent, however the goal was to move this average to be in 
the 80 percent range. 
The range of scores for the bottom of the range increased by 20 percent from 
pretest to posttest for both of the groups. On the other hand the range of scores for the 
top of the range didn't increase at all for the group who did not receive treatment but 
increased by 12 percent for those who did receive treatment. Not one student received a 
perfect score for the pretest, but there were a couple of students who received perfect 
scores on the posttest. These students did receive treatment. This exhibits that these 
students took the opportunity to learn everything expected of them during this time. 
There were some questions left blank on all of the tests, but there were far less on 
the tests of the students who had received treatment. There were almost half the 
unanswered questions on both the pretest and posttest for those who received treatment 
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than those who did not receive treatment. This could have been because students who 
received treatment felt more confident answering the questions. 
The median hardly increased for the group that did not receive treatment. It only 
increased by 2 percent. This was not the case for those who did receive treatment. The 
median for those who received treatment was 12 percent, with the median being at 80 
percent. It was a success that 50 percent of all students who received treatment scored 
above 80 percent, but a lot of work needs to be done for the 50 percent of the students 
who scored under 80 percent. The increase of the median also demonstrated that students 
are finding success achieving academic standards in Career and Technical Education 
courses. 
Major Findings Related to Research Question #2 
What standards do students still not understand? The test was broken up into four 
sections. For the averages for each of these sections, the researcher felt the averages 
were unacceptable for those who received treatment in all sections except for one. For 
those who had received treatment, the average on the posttest for the types of graphs 
section was a 77 percent. This was only under one percent higher than those who had not 
received treatment. The average for the posttest variables section was also about 77 
percent for those who received treatment. The researcher felt this average should have 
been at least in the 80 percent range after the students have received instruction to excel 
on the standardized tests. The average of this section was almost 5 percent more than 
those who did not have any treatment. This was a positive that shows that the instruction 
had a positive impact. The third section was the features of a graph. The average on the 
posttest was very acceptable for those who received treatment. It was a little over 87 
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percent, which was about 9 percent above those who did not receive treatment. The 
section that was very unacceptable was the reading graphs section. The average of the 
posttest for those who received treatment was only 68 percent. Not only is this average 
really low but it also was only 4 percent above those who did not receive treatment. 
The median for most sections didn't have a huge change. For the types of graph 
section, the group that didn't receive treatment increased their median from 66.67 percent 
to 100 percent whereas those who received treatment their median remained the same. 
As a teacher, the researcher thought this was disappointing to not see the median in this 
section increase because there was room for improvement. With 66.67 percent being the 
median, this showed that the students were not mastering this in another class nor did 
they master this in this Career and Technical Education course. There was no change for 
any groups in the variables section of the test. The median for all groups was 83.33 
percent. This was an acceptable median, but again the researcher found this to be 
disappointing to see no change in the students who received treatment. 
For the third section, features of graphs, there was no change for the group that 
did not receive treatment, but there was a huge change for those who did receive 
treatment. The median changes from 57.14 percent to 100 percent for those who received 
treatment. This shows that students understood this standard after they received 
treatment. The researcher found this increase very acceptable. 
The last section, reading graphs, increased a little for those who did not receive 
treatment, but remained constant for those who received treatment. This shows that 
students still didn't grasp how to read graphs after they received treatment. The students 
in this school district have scored low on questions dealing with reading graphs on 
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standardized tests. This would be an area still in need of improvement because as seen 
here overall students still did not increase in this area after treatment. 
Recommendations 
This research affirms the need for Career and Technical Education programs and 
courses. Graphing still needs to be taught in Career and Technical Education courses 
because as this sample as shown students are learning when they take these classes. 
There are many areas of improvement as the standards are being taught. In the School 
District of the Menomonie Area more emphasis needs to be placed on teaching 
independent and dependent variables, and reading graphs to make conclusions and 
recommendations. Students seem to understand how to get basic information from a 
. graph, but don't understand how to take that information and make a prediction or a 
conclusion about what will happen in the future. For the most part, students understand 
the different types of graphs and the features of the graphs. 
This study also supported the need for differentiation of instruction in the 
classroom. This study had shown the lack of improvement from the students at the low 
and high ends on the test. Further research that could be conducted is to look at students 
who received differentiated instruction compared to those who have not. 
Students only have received approximately a week and a half of instruction on 
graphing. Another area of research could be on how much time is adequate for students 
to master how to read graphs to make conclusions and predictions. The researcher has 
thought that students are rushed learning these standards in the time allowed. By 
conducting this research, they would find out what amount of time should be allotted for 
the students to learn effectively. 
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There are opportunities to replicate the study as well. This could be done in other 
CTE courses. In addition, the researcher has learned the significance of collecting data to 
determine where each student is academically. This process has helped to differentiate 
instruction for all students. This study has prompted the researcher to conduct different 
studies on students for different units in the curriculum to support the academic learning 
happening in this Career and Technical Education course. Further, by conducting this 
research project the researcher experienced the value of conducting research to validate 
educational programs and practices. 
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45Appendix A: PretestIPosttest 
Name: 
This research has been approved by theUW-Stout IRBas required by the Code.of 
Federal Regulations Title 4S Part 46. .' ',' ..••.. > '.. '. . Graphing Data Pre-test 
This-type of graph is used to track changes over short and long periods of time. 
a. Line Graph 
b. Pie Chart 
c. Bar Graph 
d. Area Graph 
This type of graph is best to use when you are trying to compare parts of a whole. They do not 
show changes over time. 
a. Line Graph 
b. Pie Chart 
c. Bar Graph 
d. Area Graph 
This type of graph is used to compare things between different groups or to track changes over 
time. However, when trying to measure change over time, these graphs are best when the 
changes are larger. 
a. Line Graph 
b. Pie Chart 
c. Bar Graph 
d. Area Graph 
The only features a pie graph does not contain is 
a. Title 
b. Legend 
c. x and y axis 
d. data 
A variable that stands alone and isn't changed by the other variables you are trying to measure is 
a 
a. dependent variable 
b. independent variable 
c. title 
d. source data 
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Name:
------------'---­
A variable that depends on other factors is a 
a. dependent variable 
b. independent variable 
c. title 
d. source data 
Dependent or Independent variable? 
Someone's age 
What someone eats 
How much someone goes to school 
How much television a person watches 
Fill in the blank with one of the following six important features of graph: title, legend, the source, the x 
axis, y axis, and the data. 
This tells us what each bar represents. Just like on a map, this 
helps the reader understand what they are looking at. If a graph has 
more than one color bar, this will have more than one entry. 
This offers a short explanation of what is in your graph. This helps 
the reader identify what they are about to look at. It can be creative 
or simple as long as it tells what is in the graph. 
Bar graphs have two axises. In most bar graphs, this runs 
horizontally (flat). Sometimes bar graphs are made so that the bars 
are sidewise. Then this has numbers representing different time 
periods or names of things being compared. 
This is the most important part of your graph. Bar graphs can 
present this in many ways and can present more than one group at 
a time. 
This explains where you found the information that is in your graph. 
It is important to give credit to those who collected your data! 
In most bar graphs, this runs vertically (up and down). Sometimes 
bar graphs are made so that the bars are sideways. Then this is 
horizontal (flat). Typically, this has numbers for the amount of stuff 
being measured. This usually starts counting at 0 and can be 
divided into as many equal parts as you want to. 
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Name: _ 
Billie owns a small television 
store. She has been keeping track 
of how many televisions she has 
sold over the last 10 months. 
Approximately what was Billie's 
total number of televisions sold at 
the end of Month 2? 
A) 19 televisions 
B) 113 televisions 
C) 80 televisions 
D) 123 televisions 
About how many more people 
attended concerts in July than in 
August? 
A) 300 'V 
B) 100 ~ 
'"­C) 200	 0 
1].\D) 400	 LJ '­
E 
::l 
Z 
Jonathan measured his new . 
plant every week for 7 weeks. How 
many inches did Jonathan's plant 
grow between week 1 and week 7? 
A) 13 inches 
.~B) 9 inches ..... 
C) 12 inches ~ ~ 
D) 10 inches	 I 
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Name:
-----------­
How many kids ride the bus? 
A) 50 
B) 5 
C) 10 
0)45 
Ride a Bij(e e 6 0 e 
Ride a Bus e e 0 e E 
Ride in a Car e e 
Key: Eal::h 0 "" to students 
Answer the following questions by looking at the graph. 
The FederalHourlyMinimumWag, $5.15 
Since Its In,c,pticm: $IUS 
$4iS,' 
c.. ;: c. c.. ,c.. e; e, e, ~ :I> a:a0 0 0 !: 0m I!IJ f f m liD ED 'm m lD "0 «Jp.. ft ~ .::r .. ~ ~ ~ •::r ,::r :I• •::r ::r• •::r '~ ." 
.... ... .. g. ~ 11 .... ..... .. ... ... l ~ .... 'r­
co .(QI ~ ... .... ,co .... ¢> ..... .... (D """ co U>w ~ ..... tD CD - !S "'" !S "'" co (0 ·ID­,CD !!3 ~ 1lQ liD ~ ~ Q '~. '0 CD '!:1 Q;l Qi ~ ~ ! ... CD tD r;RlIen .... w ".. ·co 0 ..... !l tiD 
1. What was the minimum wage in January, 1978? 
2. When did the minimum wage reach $3.35? 
3. Between what time periods was the largest increase in minimum wage? 
4. Based on your observations of the graph, make a prediction about what the wage might 
be in the year 2000. 
5. What about the scales used on the graph might make the data appear differently than 
how it really is? 
-------------
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Name:
This research has been approved by theUW.:stoulIRB asrequiredby the Code of 
Federal Regulations Title 45 Part 46. .. . . Graphing Data Post-test 
This type of graph is used to track changes over short and long periods of time. 
a. Line Graph 
b. Pie Chart 
c. Bar Graph 
d. Area Graph 
This type of graph is best to use when you are trying to compare parts of a whole. They do not 
show changes over time. 
a. Line Graph 
b. Pie Chart 
c. Bar Graph 
d. Area Graph 
This type of graph is used to compare things between different groups or to track changes over 
time. However, when trying to measure change over time, these graphs are best when the 
changes are larger. 
a. Line Graph 
b. Pie Chart 
c. Bar Graph 
d. Area Graph 
The only features a pie graph does not contain is 
a. Title 
b. Legend 
c. x and y axis 
d. data 
A variable that stands alone and isn't changed by the other variables you are trying to measure is 
a 
a. dependent variable 
b. independent variable 
c. title 
d. source data 
-------------
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Name: 
A variable that depends on other factors is a 
a. dependent variable 
b. independent variable 
c. title 
d. source data 
Dependent or Independent variable? 
Someone's age 
What someone eats 
How much someone goes to school 
How much television a person watches 
Fill in the blank with one of the following six important features of graph: title, legend, the source, the x 
axis, y axis, and the data. 
This tells us what each bar represents. Just like on a map, this 
helps the reader understand what they are looking at. If a graph has 
more than one color bar, this will have more than one entry. 
This offers a short explanation of what is in your graph. This helps 
the reader identify what they are about to look at. It can be creative 
or simple as long as it tells what is in the graph. 
Bar graphs have two axises. In most bar graphs, this runs 
horizontally (flat). Sometimes bar graphs are made so that the bars 
are sidewise. Then this has numbers representing different time 
periods or names of things being compared. 
This is the most important part of your graph. Bar graphs can 
present this in many ways and can present more than one group at 
a time. 
. This explains where you found the information that is in your graph. 
It is important to give credit to those who collected your data! 
In most bar graphs, this runs vertically (up and down). Sometimes 
bar graphs are made so that the bars are sideways. Then this is 
horizontal (flat). Typically, this has numbers for the amount of stuff 
being measured. This usually starts counting at 0 and can be 
divided into as many equal parts as you want to. 
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Name: ~ _ 
Billie owns a small television
 
store. She has been keeping track
 
of how many televisions she has
 
sold over the last 10 months.
 
Approximately what was Billie's
 
total number of televisions sold at
 
the end of Month 2?
 
A) 19 televisions
 
B) 113 televisions
 
C) 80 televisions
 
D) 123 televisions
 
About how many more people 
attended concerts in July than in 
August? 
A) 300 
B) 100 
C) 200 
D) 400 
Jonathan measured his new 
plant every week for 7 weeks. How 
many inches did Jonathan's plant 
grow between week 1 and week 7? 
A) 13 inches 
B) 9 inches 
C) 12 inches 
D) 10 inches 
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Name:
----------­
How many kids ride the bus? 
A) 50 
B) 5 
C)10 
0)45 
Ride a Bll<e e 0' 9 e 
Ride a Bus e 9 0 0 Ii 
Ride in a Car e (!Ii 
Key: Each 0' "" 10 'students 
Answer the following questions by looking at the graph. 
Tb, Federal Hourly Minimum Wage $5.15 
Sine, Its Inp,ption: $IUS 
$4.25. 
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1. What was the minimum wage in January, 1978? 
2. When did the minimum wage reach $3.35? 
3. Between what time periods was the largest increase in minimum wage? 
4. Based on your observations of the graph, make a prediction about what the wage might 
be in the year 2000. 
5. What about the scales used on the graph might make the data appear differently than 
how it really is? 
Pretest ­ No 
Treatment 
Posttest ­ No 
Treatment Difference 
Pretest ­
Treatment 
Posttest ­
Treatment Difference 
Student #1 52.00% 72.00% 20.00% Student #36 64.00% 56.00% -8.00% 
Student #2 88.00% 88.00% 0.00% Student #37 76.00% 100.00% 24.00% 
Student #4 28.00% 56.00% 28.00% Student #39 76.00% 96.00% 20.00% 
Student #5 72.00% 68.00% -4.00% Student #40 88.00% 92.00% 4.00% 
Student #6 72.00% 60.00% -12.00% Student #41 84.00% 84.00% 0.00% 
Student #7 76.00% 88.00% 12.00% Student #42 88.00% 88.00% 0.00% 
Student #8 80.00% 84.00% 4.00% Student #43 48.00% 80.00% 32.00% 
Student #9 48.00% 68.00% 20.00% Student #44 52.00% 52.00% 0.00% 
Student #10 32.00% 48.00% 16.00% Student #45 88.00% 88.00% 0.00% 
Student #11 88.00% 88.00% 0.00% Student #46 72.00% 80.00% 8.00% 
Student #12 80.00% 84.00% 4.00% Student #47 44.00% 80.00% 36.00% 
Student #13 76.00% 88.00% 12.00% Student #48 56.00% 80.00% 24.00% 
Student #14 72.00% 84.00% 12.00% Student #49 76.00% 76.00% 0.00% 
Student #15 40.00% 56.00% 16.00% Student #50 84.00% 84.00% 0.00% 
Student #16 88.00% 84.00% -4.00% Student #51 64.00% 48.00% -16.00% 
Student #17 56.00% 56.00% 0.00% Student #52 68.00% 80.00% 12.00% 
Student #18 80.00% 64.00% -16.00% Student #53 24.00% 44.00% 20.00% 
Student #19 40.00% 52.00% 12.00% Student #54 48.00% 60.00% 12.00% 
Student #20 76.00% 92.00% 16.00% Student #55 44.00% 56.00% 12.00% 
Student #21 80.00% 88.00% 8.00% Student #56 80.00% 92.00% 12.00% 
Student #22 56.00% 60.00% 4.00% Student #57 76.00% 96.00% 20.00% 
Student #23 80.00% 88.00% 8.00% Student #58 88.00% 88.00% 0.00% 
Student #24 92.00% 92.00% 0.00% Student #59 68.00% 88.00% 20.00% 
Student #25 44.00% 64.00% 20.00% Student #60 84.00% 84.00% 0.00% 
Student #26 64.00% 48.00% -16.00% Student #61 52.00% 84.00% 32.00% 
Student #27 64.00% 72.00% 8.00% Student #62 68.00% 64.00% -4.00% 
Student #28 76.00% 92.00% 16.00% Student #63 48.00% 80.00% 32.00% 
Student #29 72.00% 76.00% 4.00% Student #64 60.00% 84.00% 24.00% 
Student #30 64.00% 64.00% 0.00% Student #65 72.00% 88.00% 16.00% 
Student #31 60.00% 56.00% -4.00% Student #66 80.00% 92.00% 12.00% 
Student #32 72.00% 76.00% 4.00% Student #67 64.00% 60.00% -4.00% 
Student #33 84.00% 80.00% -4.00% Student #68 56.00% 44.00% -12.00% 
Student #34 80.00% 76.00% -4.00% Student #38 No Pretest 0.00% 
Student #35 52.00% 68.00% 16.00% 
Student #3 No Pretest 36.00% 
AVERAGE 67.18% 72.94% 5.76% 66.88% 77.13% 10.25% 
MEDIAN 72.00% 74.00% 2.00% 68.00% 80.00% 12.00% 
MODE 80.00% 88.00% 0.00% 76.00% 80.00% 0.00% 
AVERAGE DEVIATION 0.141453287 0.122352941 0.086920415 0.13265625 0.159926538 0.11609375 
Mean 64.64% 71.56% 64.60% 75.22% 
Median Mode 
Pretest - No treatment 72% 80.00% 
Posttest - No treatment 74% 88.00% 
Pretest - Treatment 68% 76.00% 
Posttest - Treatment 80% 80.00% 
~ 
"0 g 
0­x· 
OJ 
C/) 
~ (1l 
'-<: 
~ 
S
 
.......
 
CIl 
W 
VI 
No Treatment 
Question #4 c 1 c 1 0 c 1 c 1 
Question #5 b 1 b 1 0 b 1 b 1 
Question #6 a 1 a 1 0 a 1 a 1 
Question #7 Independent 1 independent 1 0 Independent 1 Independent 1 
Question #8 Independent 0 Independent 0 0 Dependent 1 Dependent 1 
Question #9 Dependent 1 dependent 1 0 Dependent 1 Dependent 1 
Question #10 Independent 0 dependent 1 1 Dependent 1 Dependent 1 
Question #11 title 0 legend 1 1 legend 1 legend 1 
Question #12 legend 0 title 1 1 title 1 title 1 
Question # 13 data 0 yaxis 0 0 x axis 1 x axis 1 
Question #14 x axis 0 data 1 1 data 1 data 1 
Question #15 source 1 the source 1 0 source 1 source 1 
uestion #16 v axls 1 x axis 0 -1 v axls 1 v axls 1 
52.00% I I 72.00% 20.00% 88.00% 88.00% 
0.00% 
66.67% 
42.86% 
66.67% 
33.33% 
83.33% 
71.43% 
77.78% 
100.00% 
100.00% 
100.00% 
66,67% 
66.67% 
100.00% 
100.00% 
77.78% 
~ 
VI 
No Treatment 
Question #4 0 c 1 c 1 c 1 0 
Question #5 0 b 1 a 0 a 0 0 
Question #6 0 b 0 b 0 b 0 0 
Question #7 0 no answer 0 Dependent 0 Dependent 0 0 
Question #8 0 no answer 0 Dependent 0 Dependent 1 1 
Question #9 0 no answer 0 Independent 0 Independent 0 0 
Question #10 0 no answer 0 Dependent 1 Dependent 1 0 
Question #11 0 data 0 data 0 Legend 1 1 
Question #12 0 yaxis 0 legend 0 Title 1 1 
Question #13 0 x axis 1 xyaxis 0 x axis 1 1 
Question #14 0 title 0 source 0 Data 1 1 
Question #15 0 source 1 title 0 Source 1 1 
uestion #16 0 legend 0 no answer 0 v axis 1 1 
VI
 
VI
 
0.00% 36.00% 28.00% 56.00% 28.000/ 0 
0.00% 
0.00% 
16.67% 
66.67% 
16.67% 
33.33% 
33.33% 
100.00% 
0.00% 42.86% 14.29% 100.00% 
0.00% 33.33% 44.44% 22.22% 
No Treatment 
Question #4 c 1 
Question #5 b 1 
Question #6 a 1 
Question #7 Independent 1 
Question #8 Dependent 1 
Question #9 Dependent 1 
Question #10 Dependent 1 
Question #11 legend 1 
Question #12 title 1 
Question #13 source 0 
Question #14 data 1 
Question #15 yaxis 0 
Question #16 x axis 0 
c 1 
d 0 
a 1 
Independent 1 
Dependent 1 
Dependent 1 
Dependent 1 
x axis 0 
title 1 
source 0 
data 1 
legend 0 
v axls 1 
0 
-1 
0 
0 
0 
0 
0 
-1 
0 
0 
0 
0 
1 
c 
b 
a 
Independent 
Dependent 
Independent 
Dependent 
legend 
title 
x axis 
data 
source 
v axls 
1 c 1 0 
1 b 1 0 
1 a 1 0 
1 Independent 1 0 
1 Independent 0 -1 
o Independent 0 0 
1 Independent 0 -1 
1 data 0 -1 
1 title 1 0 
1 x axis 1 0 
1 legend 0 -1 
1 source 1 0 
1 v axls 1 0 
I -12.00% 
I 
0\ 
Variables I 
72.00% 68.00% -4.00% 72.00% 60.00% 
100.00%33.33% 100.00% 100.00% 
100.00% 83.33% 83.33% 50.00% 
57.14% 57.14% 100.00% 71.43% 
77.78% 55.56% 33.33% 44.44% 
VI 
No Treatment 
Question #4 c 1 c 1 0 c 1 c 1 
Question #5 b 1 b 1 0 b 1 b 1 
Question #6 a 0 a 1 1 a 1 a 1 
Question #7 Independent 1 Independent 1 0 Independent 1 Independent 1 
Question #8 Dependent 1 Dependent 1 0 Dependent 1 Independent 0 
Question #9 Dependent 1 Dependent 1 0 Dependent 1 Dependent 1 
Question #10 Dependent 1 Dependent 1 0 Dependent 1 Dependent 1 
Question #11 legend 1 legend 1 0 legend 1 legend 1 
Question #12 title 1 title 1 0 title 1 title 1 
Question #13 x axis 1 x axis 1 0 x axis 1 x axis 1 
Question #14 data 1 data 1 0 data 1 data 1 
Question #15 source 1 source 1 0 source 1 source 1 
uestion #16 v axis 1 v axis 1 0 v axis 1 v axis 1 
I0 76.00% 88.00% 12.00% 80.00% 84.00% 
33.33% 100.00% 66.67% 100.00% 
83.33% 100.00% 100.00% 83.33% 
100.00% 100.00% 100.00% 100.00% 
66.67% 66.67% 55.56% 66.67% 
VI 
-...l 
Variables I 
No Treatment 
Question #4 0 c 1 c 1 0 c 1 d 0 
Question #5 0 a 0 b 1 1 a 0 a 0 
Question #6 0 b 0 a 1 1 b 0 b 0 
Question #7 0 Independent 1 Independent 1 0 Dependent 0 Dependent 0 
Question #8 -1 Dependent 1 Dependent 1 0 dependent 0 Dependent 1 
Question #9 0 Independent 0 Dependent 1 1 Independent o Independent 0 
Question #10 0 Dependent 1 Independent 0 -1 Independent o Independent 0 
Question # 11 0 data 0 Title 0 0 data 0 legend 1 
Question #12 0 title 1 legend 0 -1 source 0 source 0 
Question #13 0 x axis 1 x axis 1 0 x axis 1 x axis 1 
Question #14 0 legend 0 data 1 1 title 0 title 0 
Question #15 0 source 1 source 1 0 legend 0 data 1 
Question #16 0 v axis 1 v axis 1 0 v axis 1 v axis 1 
VI 
00 
4.00% I I 48.00% 68.00% 20.00% 32.00% 48.00% 
I I 
33.33% 100.00% 33.33% 33.33% 
50.00% 83.33% 0.00% 16.67% 
71.43% 71.43% 42.86% 57.14% 
33.33% 44.44% 44.44% 66.67% 
No Treatment 
Question #4 -1 c 1 c 1 0 c 1 c 1 
Question #5 0 b 1 b 1 0 b 1 b 1 
Question #6 0 a 1 a 1 0 a 1 a 1 
Question #7 0 Independent 1 Independent 1 0 Independent 1 Independent 1 
Question #8 1 Dependent 1 Dependent 1 0 Dependent 1 Dependent 1 
Question #9 0 Dependent 1 Dependent 1 0 Dependent 1 Independent 0 
Question #10 0 Dependent 1 Dependent 1 0 Dependent 1 Dependent 1 
Question #11 1 title 0 Legend 1 1 legend 1 legend 1 
Question #12 0 legend 0 title 1 1 title 1 title 1 
Question #13 0 x axis 1 x axis 1 0 x axis 1 x axis 1 
Question #14 0 data 1 data 1 0 data 1 data 1 
Question #15 1 source 1 source 1 0 source 1 source 1 
Question #16 0 v axls 1 v axls 1 0 v axls 1 v axls 1 
16.00% I I 88.00% I I 88.00% 0.00% 80.00% 84.00% I 
I 
100.00% 66.67% 33.33% 66.67% 
Variables I I 100.00% 100.00% 100.00% 83.33% 
gf .~.~Cl..E I I 71.43% 100.00% 100.00% 100.00% 
88.89% 77.78% 66.67% 77.78% 
VI 
\0 
No Treatment 
Question #4 0 c 1 c 1 0 c 1 c 1
 
Question #5 0 b 1 b 1 0 b 1 b 1
 
Question #6 0 a 1 a 1 0 a 1 a 1
 
Question #7 0 Dependent 0 Independent 1 1 Independent 1 Independent 1
 
Question #8 0 Dependent 1 Dependent 1 0 Dependent 1 Dependent 1
 
Question #9 -1 Dependent 1 Dependent 1 0 Independent 0 Dependent 1
 
Question #10 0 Dependent 1 Dependent 1 0 Dependent 1 Dependent 1
 
Question #11 0 legend 1 legend 1 0 title 0 title 0
 
Question #12 0 title 1 title 1 0 data 0 data 0
 
Question #13 0 . x axis 1 yaxis 0 -1 x axis 1 x axis 1
 
Question #14 0 data 1 data 1 0 legend 0 legend 0
 
Question #15 0 source 1 source 1 0 source 1 source 1
 
uestion #16 0 v axis 1 x axis 1 0 v axis 1 v axis 1
 
4.00% I I 76.00% I I 88.00% I 12.00% I I 72.00% 84.00%
100.00% 100.00% 100.00% 100.00%
Variables I I 83.33% 100.00% 83.33% 100.00%
100.00% 85.71% 57.14% 57.14%
44.44% 77.78% 66.67% 88.89% 
I 00\ I 
No Treatment 
Question #4 0 c 1 c 1 0 c 1 c 1
 
Question #5 0 a 0 a 0 0 b 1 b 1
 
Question #6 0 b 0 b 0 0 a 1 a 1
 
Question #7 0 Dependent 0 Independent 1 1 Independent 1 Independent 1
 
Question #8 0 Independent 0 Dependent 1 1 Dependent 1 Dependent 1
 
Question #9 1 Dependent 1 Independent 0 -1 Dependent 1 Dependent 1
 
Question #10 0 Independent 0 Dependent 1 1 Independent 0 Independent 0
 
Question #11 0 title 1 title 0 -1 legend 1 legend 1
 
Question #12 0 data 0 legend 0 0 title 1 title 1
 
Question #13 0 x axis 1 x axis 1 0 x axis 1 x axis 1
 
Question #14 0 source 0 data 1 1 data 1 data 1
 
Question #15 0 legend 0 source 1 1 source 1 source 1
 
uestion #16 0 v axls 0 v axls 1 1 v axls 1 Yaxis 1
 
0\ 
........
 
Variables 
12.00% 40.00% 
33.33% 
16.67% 
42.86% 
55.56% 
56.00% 
0.00% 
50.00% 
71.43% 
66.67% 
16.00% 88.00% 
66.67% 
83.33% 
100.00% 
88.89% 
84.00% 
100.00% 
83.33% 
100.00% 
66.67% 
No Treatment 
Question #4 0 c 1 c 1 0 c 1 c 1 
Question #5 0 b 1 b 1 0 b 1 b 1 
Question #6 0 b 0 a 1 1 a 1 a 1 
Question #7 0 Independent 1 Independent 1 0 Dependent 0 Dependent 0 
Question #8 0 Independent 0 Independent 0 0 Dependent 1 Dependent 1 
Question #9 0 Independent 0 Independent 0 0 Dependent 1 Dependent 1 
Question #10 0 Independent 0 Independent 0 0 Dependent 1 Dependent 1 
Question #11 0 legend 1 title 0 -1 legend 1 legend 1 
Question #12 0 title 1 legend 0 -1 title 1 data 0 
Question #13 0 yaxis 0 yaxis 0 0 x axis 1 x axis 1 
Question #14 0 data 1 data 1 0 data 1 title 0 
Question #15 0 source 1 source 1 0 source 1 source 1 
Question #16 0 x axis 0 x axis 0 0 v axis 1 v axis 1 
0\ 
tv 
-4.00% l 
I 
T 
I 
56.00% 
33.33% 
33.33% 
56.00% 
100.00% 
50.00% 
0.00% 80.00% 
100.00% 
83.33% 
--I 
64.00% 
33.33% 
83.33% 
71.43% 42.86% 100.00% 71.43% 
66.67% 55.56% 55.56% 55.56% 
No Treatment 
Question #4 0 c 1 c 1 0 c 1 c 1
 
Question #5 0 d 0 d 0 0 b 1 b 1
 
Question #6 0 a 1 No Answer 0 -1 a 1 a 1
 
Question #7 0 Independent 1 Dependent 0 -1 Independent 1 Independent 1
 
Question #8 0 Independent 0 Dependent 1 1 Independent 0 Dependent 1
 
Question #9 0 Independent 0 Independent 0 0 Dependent 1 Dependent 1
 
Question #10 0 Independent 0 Independent 0 0 Dependent 1 Dependent 1
 
Question # 11 0 source 0 source 0 0 data 0 legend 1
 
Question #12 -1 title 1 title 1 0 title 1 title 1
 
Question #13 0 x axis 1 legend 0 -1 x axis 1 x axis 1
 
Question #14 -1 legend 0 data 1 1 legend 0 data 1
 
Question #15 0 data 0 source 1 1 source 1 source 1
 
uestion #16 0 yaxis 1 x & y axis 0 -1 yaxis 1 v axis 1 
No Treatment 
Question #4 0 c 1 
Question #5 0 b 1 
Question #6 0 a 1 
Question #7 0 Independent 1 
Question #8 1 Independent 0 
Question #9 0 Dependent 1 
Question #10 0 Dependent 1 
Question # 11 1 legend 1 
Question #12 0 title 1 
Question #13 0 x axis 1 
Question #14 1 data 1 
Question #15 0 source 1 
Question #16 0 yaxis 1 
16.00% I I 80.00% 
66.67% 
Variables 1 J 83.33% 
100.00% 
66.67% 
c
 
b
 
a
 
Independent
 
Dependent
 
Dependent
 
Dependent
 
legend
 
title
 
x axis
 
data
 
source
 
yaxis
 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
88.00% 
100.00% 
100.00% 
100.00% 
66.67% 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
c
 
b
 
a
 
Dependent
 
Independent
 
Independent
 
Dependent
 
data
 
title
 
x axis
 
source
 
legend
 
yaxis
 
1 
1 
1 
0 
0 
0 
1 
0 
1 
1 
0 
0 
1 
56.00% 
66.67% 
50.00% 
57.14% 
55.56% 
c
 
b
 
a
 
Independent
 
Dependent
 
Independent
 
Dependent
 
source
 
data
 
x axis
 
title
 
legend
 
yaxis
 
1 
1 
1 
1 
1 
0 
1 
0 
0 
1 
0 
0 
1 
0'1 
.J:;:.. 
60.00% 
100.00% 
83.33% 
42.86% 
44.44% 
8.00% 
----I 
No Treatment 
Question #4 0 c 1 c 1 0 c 1 c 1 
Question #5 0 b 1 b 1 0 b 1 b 1 
Question #6 0 a 1 a 1 0 a 1 a 1 
Question #7 1 Independent 1 Independent 1 0 Independent 1 Dependent 0 
Question #8 1 Dependent 1 Dependent 1 0 Dependent 1 Dependent 1 
Question #9 0 Dependent 1 Dependent 1 0 Dependent 1 Dependent 1 
Question #10 0 Dependent 1 Dependent 1 0 Dependent 1 Dependent 1 
Question #11 0 title 1 legend 1 0 legend 1 legend 1 
Question #12 -1 legend 1 data 1 0 title 1 title 1 
Question #13 0 x axis 1 x axis 1 0 x axis 1 x axis 1 
Question #14 0 data 1 title 1 0 data 1 data 1 
Question #15 0 source 1 source 1 0 source 1 source 1 
Question #16 0 yaxis 1 v axis 1 0 v axis 1 v axis 1 
0\ 
4.000/ 0 80.00% 88.00% 8.000/ 0 92.00% 92.00% 
Variables 
. 
Fe...•..•.........at ure.. s............•of Gr.a c.illlmlilr~lIa'l I I I 
100.00% 
100.00% 
11"11"\ nnOL 
44.44%~~~.~~ 'U II I 
100.00% 
100.00% 
1 no.oo% 
66.67% ~~ 
100.00% 
100.00% 
100.00% 
77.78% 
100.00% 
83.33% 
100.00% 
88.89% 
VI 
No Treatment 
Question #4 0 
Question #5 0 
Question #6 0 
Question #7 -1 
Question #8 0 
Question #9 0 
Question #10 0 
Question # 11 0 
Question #12 0 
Question #13 0 
Question #14 0 
Question #15 0 
Variables 
c 1 
b 1 
a 1 
Dependent 0 
Independent 1 
Independent 1 
Independent 1 
data 0 
x axis 0 
source 0 
legend 0 
title 0 
I I 
c 1 
b 1 
b 0 
Independent 1 
Independent 0 
Independent 0 
Dependent 1 
source 0 
data 0 
x axis 1 
title 0 
legend 0 
0 
0 
-1 
1 
-1 
-1 
0 
0 
0 
1 
0 
0 
c
 
b
 
a
 
Indpendent
 
Dependent
 
Dependent
 
Dependent
 
title
 
data
 
x axis
 
legend
 
source
 
1 c 1 
1 b 1 
1 a 0 
1 Dependent 0 
1 Dependent 1 
1 Independent 0 
1 Independent 0 
0 legend 1 
0 data 0 
1 yaxis 0 
0 title 0 
1 source 1 
uestion #16 0 v axls 1 yaxis 1 0 v axls 1 x axis 0 
0.00% I I 44.00% 64.00% 20.00% 64.00% 48.00% 
I I 
33.33% 66.67% 33.33% 33.33% 
83.33% 50.00% 100.00% 33.33% 
28.57% 42.86% 57.14% 42.86% 
33.33% 88.89% 55.56% 66.67% 
0\ 
0\ 
No Treatment 
Question #4 0 c 1 c 1 0 c 1 c 1 
Question #5 0 b 1 d 0 -1 b 1 b 1 
Question #6 -1 a 1 b 0 -1 a 1 a 1 
Question #7 -1 Dependent 0 Independent 1 1 Independent 1 Independent 1 
Question #8 0 Independent 0 Independent 0 0 Independent 0 Dependent 1 
Question #9 -1 Dependent 1 Dependent 1 0 Dependent 1 Dependent 1 
Question #10 -1 Dependent 1 Dependent 1 0 Dependent 1 Dependent 1 
Question #11 1 data 0 legend 1 1 legend 1 legend 1 
Question #12 0 title 1 title 1 0 title 1 title 1 
Question #13 -1 x axis 1 x axis 1 0 x axis 1 x axis 1 
Question #14 0 legend 0 source 0 0 data 1 data 1 
Question #15 0 source 1 data 0 -1 source 1 source 1 
Question #16 -1 yaxis 1 yaxis 1 0 v axis 1 v axls 1 
-16.00% I I 64.00% 72.00% 8.00% 76.00% 92.00% 
100.00% 
66.67% 
71.43% 
44.44% 
100.00% 
50.00% 
71.43% 
77.78% 
33.33% 
83.33% 
100.00% 
66.67% 
100.00% 
100.00% 
100.00% 
77.78% 
0\ 
-....l 
No Treatment 
Question #4 0 c 1 c 1 0 c 1 c 1 
Question #5 0 b 1 b 1 0 b 1 b 1 
Question #6 0 a 1 a 1 0 a 1 a 1 
Question #7 0 Independent 1 Independent 1 0 Independent 1 Dependent 0 
Question #8 1 Dependent 1 Independent 0 -1 Independent 0 Dependent 1 
Question #9 0 Dependent 1 Dependent 1 0 Independent 0 Dependent 1 
Question #10 0 Independent 0 Independent 0 0 Independent 0 Dependent 1 
Question #11 0 title 0 title 0 0 data 0 data 0 
Question #12 0 legend 0 data 0 0 title 1 title 1 
Question #13 0 yaxis 0 x axis 1 1 x axis 1 x axis 1 
Question #14 0 data 1 legend 0 -1 legend 0 legend 0 
Question #15 0 source 1 source 1 0 source 1 source 1 
Question #16 0 x axis 1 v axls 1 0 yaxis 1 v axls 1 
0'1 
16.00% I I 72.00% 76.00% 4.00% 64.00% 64.00% 
I 1 
100.00% 
83.33% 
57.14% 
66.67% 
100.00% 
66.67% 
57.14% 
88.89% 
100.00% 
50.00% 
71.43% 
55.56% 
33.33% 
83.33% 
71.43% 
55.56% 
Variables 
00 
No Treatment 
Question #4 0 c 1 c 1 0 c 1 c 1 
Question #5 0 b 1 a 0 -1 b 1 b 1 
Question #6 0 a 1 b 0 -1 a 1 a 1 
Question #7 -1 Independent 1 Dependent 0 -1 Independent 1 Independent 1 
Question #8 1 Independent 0 Independent 0 0 Dependent 1 Independent 0 
Question #9 1 Independent 0 Independent 0 0 Dependent 1 Dependent 1 
Question #10 1 Independent 0 Independent 0 0 Dependent 1 Dependent 1 
Question #11 0 data 0 legend 1 1 legend 1 legend 1 
Question #12 0 legend 0 title 1 1 title 1 title 1 
Question #13 0 x axis 1 x axis 1 0 x axis 1 x axis 1 
Question #14 0 title 0 data 1 1 data 1 data 1 
Question #15 0 source 1 source 1 0 source 1 source 1 
question #16 0 v axls 1 v axis 1 0 v axis 1 v axis 1 
No Treatment 
Question #4 0 
Question #5 0 
Question #6 0 
Question #7 0 
Question #8 -1 
Question #9 0 
Question #10 0 
Question # 11 0 
Question # 12 0 
Question #13 0 
Question #14 0 
Question #15 0 
Question #16 0 
c 
b 
a 
Independent 
Dependent 
Dependent 
Dependent 
legend 
title 
x axis 
data 
source 
v axis 
1 c 1 
1 b 1 
1 a 1 
1 Independent 1 
1 Dependent 1 
1 Dependent 1 
1 Dependent 1 
1 legend 1 
1 title 1 
1 x axis 1 
1 source 0 
1 source 0 
1 v axis 1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
-1 
-1 
0 
c 1 
b 1 
a 1 
Independent 1 
Independent 0 
Dependent 1 
Independent 0 
legend 1 
title 1 
x axis 1 
data 1 
source 1 
v axis 1 
c 1 
b 1 
a 1 
Independent 1 
Dependent 1 
Dependent 1 
Dependent 1 
legend 1 
title 1 
x axis 1 
data 1 
source 1 
v axis 1 
-:l 
0 
I 
4.000/ 0 I 
I 
I 
I 
84.00% 
100.00% 
100.00% 
100.00% 
80.00% . 
100.00% 
100.00% 
71.43% 
-4.00% 80.00% 
100.00% 
66.67% 
100.00% 
76.00% 
33.33% 
100.00% 
100.00% 
55.56% 66.67% 66.67% 55.56% 
No Treatment 
Question #4 0 c 1 c 1 0
 
Question #5 0 c 1 b 1 0
 
Question #6 0 b 1 no answer 0 -1
 
Question #7 0 a 1 Independent 1 0
 
Question #8 1 Dependent 0 Dependent 1 1
 
Question #9 0 Independent 0 Dependent 1 1
 
Question #10 1 Dependent 1 Dependent 1 0
 
Question #11 0 Independent 0 legend 1 1
 
Question #12 0 data 0 title 1 1
 
Question #13 0 title 1 x axis 1 0
 
Question #14 0 x axis 1 data 1 0
 
Question #15 0 source 0 source 1 1
 
uestion #16 0 leoend 0 v axis 1 1
 
.......
Don't know o 
-4.00% 68.00% 16.00% 
33.33% 33.33% 
66.67%Variables 
I I 42.86%
 
I 55.56% 
-....l 
Treatment 
Question #4 c 1 c 1 0 b 0 
Question #5 b 1 d 0 -1 b 1 
Question #6 a 1 c 0 -1 a 1 
Question #7 Independent 1 Independent 1 0 Independent 1 
Question #8 Dependent 1 Independent 0 -1 Dependent 1 
Question #9 Dependent 1 Independent 0 -1 Independent 0 
Question #10 Dependent 1 Dependent 0 -1 Dependent 1 
Question #11 source 0 data 0 0 title 0 
Question #12 title 1 title 1 0 legend 0 
Question #13 x axis 1 x axis 1 0 x axis 1 
Question #14 data 1 source 0 -1 data 1 
Question #15 legend 0 legend 0 0 source 1 
uestion #16 v axis 1 v axis 1 0 v axis 1 
tv 
64.00% 56.00% -8.00% 76.00% 
100.00%33.33% 66.67% 
100.00% 16.67% 83.33% 
57.14% 
77.78% 
71.43% 57.14% 
44.44% 77.78% 
-...l 
Treatment 
Question #4 c 1 1 c 1 1 
Question #5 b 1 0 b 1 1 
Question #6 a 1 0 a 1 1 
Question #7 Independent 1 0 Independent 1 1 
Question #8 Dependent 1 0 Dependent 1 1 
Question #9 Dependent 1 1 Independent 0 0 
Question # 10 Dependent 1 0 Dependent 1 1 
Question #11 legend 1 1 legend 1 1 
Question #12 title 1 1 title 1 1 
Question # 13 x axis 1 0 x axis 1 1 
Question # 14 data 1 0 data 1 1 
Question #15 source 1 0 source 1 1 
uestion #16 v axis 1 0 v axis 1 1 
Treatment 
Question #4 b 
Question #5 b 
Question #6 a 
Question #7 Independent 
Question #8 Dependent 
Question #9 Independent 
Question #10 Dependent 
Question # 11 title 
Question #12 legend 
Question #13 x axis 
Question #14 data 
Question #15 source 
uestion #16 yaxis 
0 c 1 
1 b 1 
1 a 1 
1 Independent 1 
1 Dependent 1 
0 Dependent 1 
1 Dependent 1 
0 legend 1 
0 title 1 
1 x axis 1 
1 source 1 
1 data 1 
1 v axis 1 
1 c 
'0 b 
0 a 
0 Independent 
0 Dependent 
1 Dependent 
0 Dependent 
1 legend 
1 title 
0 x axis 
0 data 
0 source 
0 v axis 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
c
 
b
 
a
 
Independent
 
Dependent
 
Dependent
 
Dependent
 
legend
 
title
 
x axis
 
data
 
source
 
v axis
 
76.00% 96.00% 20.00% 
100.00% 100.00% 
83.33% 100.00% 
57.14% 100.00% 
77.78% 88.89% 
88.00% 
100.00% 
100.00% 
100.00% 
66.67% 
+>. 
-...l 
Treatment 
Question #4 1 0 c 1 c 1 0 c 
Question #5 1 0 b 1 b 1 0 b 
Question #6 1 0 a 1 a 1 0 a 
Question #7 1 0 Independent 1 Independent 1 0 Independent 
Question #8 1 0 Dependent 1 Dependent 1 0 Dependent 
Question #9 1 0 Dependent 1 Dependent 1 0 Dependent 
Question #10 1 0 Dependent 1 Dependent 1 0 Dependent 
Question #11 1 0 data 0 legend 1 1 legend 
Question #12 1 0 title 1 title 1 0 title 
Question # 13 1 0 x axis 1 x axis 1 0 x axis 
Question #14 1 0 legend 0 data 1 1 data 
Question #15 1 0 source 1 source 1 0 source 
Question #16 1 0 v axis 1 v axis 1 0 v axis 
---l 
VI 
92.00% 4.00% 84.00% 84.00% 
66.67% 
I 0.00% 
I 
100.00% 100.00% 
100.00% 
100.00% 
77.78% 
100.00% 
71.43% 
77.78% 
100.00% 
100.00% 
66.67% 
Treatment 
Question #4 1 c 1 0 c 1 c 1 
Question #5 1 b 1 0 a 0 b 1 
Question #6 1 a 1 0 b 0 a 1 
Question #7 1 Independent 1 0 Dependent o Independent 1 
Question #8 1 Dependent 1 0 Dependent 1 Independent 0 
Question #9 1 Dependent 1 0 Independent 0 Dependent 1 
Question #10 1 Dependent 1 0 Independent o Independent 0 
Question #11 1 legend 1 0 data 0 legend 1 
Question # 12 1 title 1 0 legend 0 title 1 
Question # 13 1 x axis 1 0 x axis 1 x axis 1 
Question # 14 1 data 1 0 title 0 source 1 
Question # 15 1 source 1 0 source 1 data 1 
Question #16 1 v axls 1 0 v axls 1 v axls 1 
0\88.00% I I 88.00% 0.00% 48.00% 80.00% 
100.00% 100.00% 33.33% 66.67% 
100.00% 100.00% 16.67% 66.67%1-----­
100.00%100.00% 100.00% 57.14% 
66.67% 66.67% 66.67% 77.78% 
-..l 
Treatment 
-..l 
-..l88.00% 
57.14% 
100.00% 
100.00% 
100.00% 
0.000/ 0 
57.14% 
55.56% 
52.00% 
33.33% 
16.67% 
52.00% 
: I 85.71% 
55.56% 
32.00% 
Question #4 0 b 0 c 1 1 c 1 
Question #5 1 c 0 c '0 0 b 1 
Question #6 1 d 0 a 1 1 a 1 
Question #7 1 Independent 0 Independent 1 1 Independent 1 
Question #8 -1 Independent 0 Dependent 1 1 Dependent 1 
Question #9 1 Dependent 1 Independent 0 -1 Dependent 1 
Question # 10 0 Independent 0 Independent 0 0 Dependent 1 
Question #11 1 legend 1 source 0 -1 title 0 
Question #12 1 title 1 title 1 0 legend 0 
Question #13 0 x axis 1 yaxis 0 -1 x axis 0 
Question # 14 1 data 1 data 1 0 data 1 
Question # 15 0 source 1 source 1 0 source 1 
uestion #16 0 v axis 1 x axis 0 -1 v axis 1 
Variables 
Features of Gra] ,;Ret'd(.:iiPlr~t's----
-------
Treatment 
Question #4 c 1 0 c 1 c 1 0 
Question #5 b 1 0 b 1 b 1 0 
Question #6 a 1 0 a 1 a 1 0 
Question #7 Independent 1 0 Independent 1 Independent 1 0 
Question #8 Independent 0 -1 Independent 0 Independent 0 0 
Question #9 Dependent 1 0 Dependent 1 Dependent 1 0 
Question #10 Dependent 1 0 Independent 0 Independent 0 0 
Question #11 legend 1 1 legend 1 legend 1 0 
Question #12 title 1 1 title 1 title 1 0 
Question #13 x axis 1 1 x axis 1 x axis 1 0 
Question #14 data 1 0 data 1 data 1 0 
Question #15 source 1 0 source 1 source 1 0 
8.000/ 0 80.00% 
66.67%33.33% 
72.00%0.00%88.00% 
100.00% 
uestion #16 v axls 1 0 x axis 1 v axls 1 0 
--J 
83.33%Variables 66.67% 66.67% 
100.00% 100.00%Features of Gral__ I 100.00% 
iiiltlllk ..~4:l'~""\;if~, 77.78% 66.67% 77.78%;~admgiJNJ'at'FI~ 
00 
c 
Treatment 
Question #4 c 1 c 1 0 c 1 
Question #5 b 1 b 1 0 b 1 b 
Question #6 a 1 a 1 0 No answer 0 a 
Question #7 Dependent 0 Independent 1 1 Dependent o Independent 
Question #8 Independent 0 Dependent 1 1 Independent o Independent 
Question #9 Independent 0 Dependent 1 1 Dependent 1 Dependent 
Question #10 Dependent 1 Dependent 1 0 Dependent 1 Dependent 
Question #11 title 0 title 0 0 title 0 legend 
Question #12 legend 0 legend 0 0 data 0 title 
Question #13 x axis 1 x axis 1 0 x axis 1 x axis 
Question #14 source 0 data 1 1 legend 0 data 
Question # 15 data 0 source 1 1 source 1 source 
uestion #16 v axis 1 v axls 1 0 v axls 1 v axls 
\044.00% 
66.67% 
50.00% 
42.86% 
33.33% 
80.00% 
100.00% 
100.00% 
71.43% 
66.67% 
36.00% 56.00% 
66.67% 
83.33% 
100.00% 
66.67% 
-.....l 
Treatment 
Question #4 1 
Question #5 1 
Question #6 1 
Question #7 1 
Question #8 0 
Question #9 1 
Question #10 1 
Question #11 1 
Question #12 1 
Question #13 1 
Question #14 1 
Question #15 1 
Question #16 1 
0 c 
0 b 
1 a 
1 Independent 
0 Dependent 
0 Independent 
0 Dependent 
1 title 
1 legend 
0 x axis 
1 data 
0 source 
0 v axis 
1 c 
1 'b 
1 a 
1 Independent 
1 Dependent 
0 Independent 
1 Dependent 
0 legend 
0 title 
1 x axis 
1 data 
1 source 
1 v axis 
1 0 
1 0 
1 0 
1 0 
1 0 
0 0 
1 0 
1 1 
1 1 
1 0 
1 0 
1 0 
1 0 
c
 
b
 
a
 
Independent
 
Dependent
 
Dependent
 
Dependent
 
legend
 
title
 
x axis
 
data
 
source
 
v axis
 
I 0.000/ 0 
-- ­
I 
00 
0 
80.00% 24.00% 76.00% 76.00% 
66.67% 66.67% 33.33% 
83.33% 83.33% 83.33% 
100.00% 71.43% 100.00% 
66.67% 77.78% 66.67% 
Treatment 
Question #4 1 c 1 0 c 1 c 1 
Question #5 1 b 1 0 b 1 a 0 
Question #6 1 a 1 0 a 1 a 1 
Question #7 1 Dependent 0 -1 Dependent 0 Dependent 0 
Question #8 1 Dependent 1 0 Dependent 1 Independent 0 
Question #9 1 Dependent 1 0 Independent 0 Dependent 1 
Question #10 1 Dependent 1 0 Dependent 1 Dependent 1 
Question # 11 1 legend 1 0 legend 1 data 0 
Question #12 1 title 1 0 source 0 source 0 
Question #13 1 x axis 1 0 yaxis 0 yaxis 0 
Question #14 1 data 1 0 data 1 legend 0 
Question #15 1 source 1 0 title 0 title 0 
uestion #16 1 v axis 1 0 x axis 0 x axis 0 
>-' 
I 
48.00%84.00% 84.00% 0.000/ 0 64.00% 
66.67% 
50.00% 
66.67% 100.00% 100.00% 
100.00% 83.33% 66.67% 
100.00% 100.00% 42.86% 14.29% 
66.67% 66.67% 66.67% 66.67% 
00 
Treatment 
Question #4 0 
Question #5 -1 
Question #6 0 
Question #7 0 
Question #8 -1 
Question #9 1 
Question #10 0 
Question #11 -1 
Question # 12 0 
Question # 13 0 
Question # 14 -1 
Question #15 0 
Question #16 0 
-16.00% 
Variables 
Features 
'~ea"iifi 
c
 
b
 
a
 
Independent
 
Independent
 
Dependent
 
Independent
 
title
 
legend
 
x axis
 
data
 
source
 
yaxis
 
1 
1 
1 
1 
0 
1 
0 
0 
0 
0 
1 
1 
1 
68.00% 
100.00% 
66.67% 
57.14% 
66.67% 
c
 
b
 
a
 
Independent
 
Dependent
 
Independent
 
Independent
 
legend
 
title
 
x axis
 
data
 
source
 
yaxis
 
1 0 
'1 0 
1 0 
1 0 
1 1 
0 -1 
0 0 
1 1 
1 1 
1 1 
1 0 
1 0 
1 0 
80.00% I 12.00% 
100.00% 
66.67% 
100.00% 
66.67% 
c
 
b
 
d
 
Dependent
 
Independent
 
Independent
 
Dependent
 
data
 
title
 
source
 
x axis
 
yaxis
 
legend
 
1 
1 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
00 
tv 
24.00% 
11.11% 
33.33% 
33.33% 
28.57% 
Treatment 
Question #4 c 1 0 b 0 c 1 1 
Question #5 c 0 -1 b '1 b 1 0 
Question #6 d 0 0 a 1 a 1 0 
Question #7 Dependent 0 0 Dependent 0 Dependent 0 0 
Question #8 Variable 0 0 Independent 0 Independent 0 0 
Question #9 Dependent 1 1 Dependent 1 Dependent 1 0 
Question #10 Dependent 1 0 Independent 0 Independent 0 0 
Question # 11 data 0 0 title 0 legend 1 1 
Question #12 legend 0 -1 legend 0 title 1 1 
Question #13 x axis 1 1 x axis 1 x axis 1 0 
Question #14 source 0 0 data 1 data 1 0 
Question #15 title 0 0 source 1 source 1 0 
uestion #16 x axis 0 0 v axis 1 v axis 1 0 
VJ, 
44.00% 20.00% 48.00% J60.00% 12.00% 
66.67% 
33.33% 
33.33% 
50.00% 
66.67% 
50.00% 
28.57% 57.14% 100.00% 
33.33%55.56% 44.44% 
00 
Treatment 
Question #4 c 1 
Question #5 b 1 
Question #6 a 1 
Question #7 Independent 1 
Question #8 Dependent 1 
Question #9 Independent 0 
Question #10 Independent 0 
Question # 11 source 0 
Question #12 data 0 
Question #13 yaxis 0 
Question #14 title 0 
Question #15 source 1 
uestion #16 x axis 0 
c 1 
b 1 
a 1 
Dependent 0 
Independent 0 
Dependent 1 
Independent 0 
data 0 
title 1 
x axis 1 
source 0 
legend 0 
v axls 1 
0 
0 
0 
-1 
-1 
1 
0 
0 
1 
1 
0 
-1 
1 
c
 
b
 
a
 
Independent
 
Dependent
 
Dependent
 
Dependent
 
title
 
legend
 
x axis
 
data
 
source
 
v axis
 
1 
1 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
1 
c
 
b
 
a
 
Independent
 
Dependent
 
Dependent
 
Dependent
 
legend
 
title
 
x axis
 
data
 
44.00% 56.00% 12.00% 
33.33% 33.33% 
66.67% 50.00% 
28.57% 57.14% 
44.44% 66.67% 
80.00% 
100.00% 
100.00% 
71.43% 
66.67% 
.J:o. 
00 
Treatment 
Question #4 1 0 c 1 c 1 0 c 
Question #5 1 0 b 1 b 1 0 b 
Question #6 1 0 a 1 a 1 0 a 
Question #7 1 0 Independent 1 Independent 1 0 Dependent 
Question #8 1 0 Dependent 1 Dependent 1 0 Dependent 
Question #9 1 0 Dependent 1 Dependent 1 0 Dependent 
Question #10 1 0 Dependent 1 Dependent 1 0 Dependent 
Question # 11 1 1 data 0 legend 1 1 legend 
Question #12 1 1 legend 0 title 1 1 title 
Question #13 1 0 x axis 1 x axis 1 0 x axis 
Question #14 1 0 title 0 data 1 1 data 
Question #15 1 0 source 1 source 1 0 source 
Question #16 1 0 y axls 1 yaxis 1 0 yaxis 
92.00% I 12.00% I I 76.00% 96.00% I 20.00% I I 
I I I 
100.00% I 100.00% 100.00% 
100.00% ! 100.00% 100.00% 
100.00% I 57.14% 100.00% 
77.78% I 66.67% 88.89% 
00 
VI 
Treatment 
Question #4 1 c 1 0 b 0 c 1 
Question #5 1 b 1 0 b 1 b 1 
Question #6 1 a 1 0 a 1 a 1 
Question #7 0 Independent 1 1 Independent 1 Independent 1 
Question #8 1 Dependent 1 0 Dependent 1 Dependent 1 
Question #9 1 Dependent 1 0 Dependent 1 Dependent 1 
Question #10 1 Dependent 1 0 Independent 0 Independent 0 
Question #11 1 legend 1 0 legend 1 legend 1 
Question #12 1 title 1 0 data 0 title 1 
Question #13 1 x axis 1 0 x axis 1 x axis 1 
Question #14 1 data 1 0 source 0 data 1 
Question #15 1 source 1 0 title 0 source 1 
Question #16 1 v axis 1 0 v axis 1 v axis 1 
0\ 
88.00% I I 88.00% 0.00% 68.00% 
--------I 
88.00% 
100.00% 100.00% 100.00% 66.67% 
83.33% 100.00% 83.33% 83.33% 
100.00%100.00% 100.00% 42.86% 
77.78% 66.67% 66.67% 88.89% 
00 
Treatment 
Question #4 1 c 
Question #5 0 b 
Question #6 0 a 
Question #7 0 Independent 
Question #8 0 Independent 
Question #9 0 Dependent 
Question #10 0 Dependent 
Question # 11 0 legend 
Question #12 1 title 
Question #13 0 x axis 
Question # 14 1 data 
Question # 15 1 source 
uestion #16 0 v axis 
1 
1 
1 
1 
0 
1 
1 
1 
1 
1 
1 
1 
1 
20.00% I I 84.00% 
33.33% 
83.33% 
100.00% 
88.89% 
c
 
b
 
a
 
Independent
 
Dependent
 
Dependent
 
Dependent
 
legend
 
title
 
x axis
 
data
 
source
 
v axis
 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I I 84.00% 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0.00% 
c
 
b
 
a
 
Dependent
 
Dependent
 
Independent
 
Independent
 
source
 
x axis
 
yaxis
 
data
 
legend
 
title
 
1 
1 
1 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
52.00% 
100.00% 100.00% 
100.00% 50.00% 
100.00% 28.57% 
55.56% 55.56% 
00 
-.l 
Treatment 
uestion #16 v axis 1 1 v axis 1 x axis 0 -1 
Question #4 c 
Question #5 b 
Question #6 a 
Question #7 Independent 
Question #8 Dependent 
Question #9 Dependent 
Question #10 Dependent 
Question # 11 legend 
Question # 12 title 
Question # 13 x axis 
Question #14 data 
Question # 15 source 
Variables I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
84.00% I 
100.00% 
100.00% 
100.00% 
55.56% 
0 
0 
0 
1 
0 
1 
1 
1 
1 
1 
0 
1 
32.00°/0 
c
 
b
 
a
 
Independent
 
Independent
 
Dependent
 
Dependent
 
legend
 
title
 
x axis
 
data
 
source
 
I I 
1 
'1 
1 
1 
0 
1 
1 
1 
1 
1 
1 
1 
c
 
b
 
a
 
Independent
 
Dependent
 
Dependent
 
Dependent
 
legend
 
title
 
yaxis
 
data
 
source
 
1 0 
1 0 
1 0 
1 0 
1 1 
1 0 
1 0 
1 0 
1 0 
0 -1 
1 0 
1 0 
I -4.00% 
I 
00 
0068.00% 64.00% 
66.67%66.67% 
83.33% 100.00% 
100.00% 71.43% 
33.33% 33.33% 
Treatment 
Question #4 c 
Question #5 a 
Question #6 a 
Question #7 Independent 
Question #8 Dependent 
Question #9 Dependent 
Question #10 Independent 
Question # 11 v axls 
Question # 12 title 
Question # 13 x axis 
Question #14 legend 
Question #15 source 
uestion #16 data 
1 c 1 
0 b 1 
1 a 1 
1 Independent 1 
1 Dependent 1 
1 Dependent 1 
0 Dependent 1 
0 title 0 
1 legend 0 
1 x axis 1 
0 data 1 
1 source 1 
0 v axis 1 
0 
'1 
0 
0 
0 
0 
1 
0 
-1 
0 
1 
0 
1 
c
 
b
 
a
 
Dependent
 
Dependent
 
Independent
 
Independent
 
source
 
legend
 
x axis
 
data
 
title
 
v axis
 
1 
1 
1 
0 
1 
0 
0 
0 
0 
1 
1 
0 
1 
c
 
b
 
a
 
Independent
 
Dependent
 
Dependent
 
Independent
 
legend
 
title
 
x axis
 
data
 
source
 
yaxis
 
48.00% 80.00% 32.00% 
33.33% 100.00% 
66.67% 100.00% 
57.14% 71.43% 
33.33% 66.67% 
60.00% 
100.00% 
50.00% 
57.14% 
55.56% 
\D 
00 
Treatment 
Question #4 1 
Question #5 1 
Question #6 1 
Question #7 1 
Question #8 1 
Question #9 1 
Question #10 0 
Question #11 1 
Question #12 1 
Question # 13 1 
Question #14 1 
Question #15 1 
uestion #16 1 
84.00% 
100.00% 
83.33% 
100.00% 
66.67% 
0 
0 
0 
1 
0 
1 
0 
1 
1 
0 
0 
1 
0 
24.00% 
c
 
c
 
a
 
Dependent
 
Dependent
 
Independent
 
Dependent
 
legend
 
title
 
x axis
 
data
 
source
 
v axis
 
1 
0 
1 
0 
1 
0 
1 
1 
1 
1 
1 
1 
1 
72.00% 
33.33% 
50.00% 
100.00% 
77.78% 
c
 
b
 
a
 
Independent
 
Dependent
 
Dependent
 
Dependent
 
legend
 
title
 
x axis
 
data
 
source
 
v axis
 
1 0 c 
1 1 b 
1 0 a 
1 1 Independent 
1 0 Dependent 
1 1 Dependent 
1 0 Indepent 
1 0 legend 
1 0 title 
1 0 
1 0 
1 0 
1 0 
88.00% 16.00% 
\D 
o 
77.78% 
66.67% 
100.00% 
100.00% 
Treatment 
Question #4 1 c 1 0 c 1 d 0 
Question #5 1 b 1 0 'b 1 b 1 
Question #6 1 a 1 0 a 1 a 1 
Question #7 1 Independent 1 0 Independent 1 Dependent 0 
Question #8 1 Dependent 1 0 Dependent 1 Dependent 0 
Question #9 1 Dependent 1 0 Dependent 1 Independent 0 
Question # 10 0 Dependent 1 1 Independent 0 Independent 0 
Question # 11 1 legend 1 0 source 0 legend 1 
Question # 12 1 title 1 0 Title 1 title 1 
Question #13 1 x axis 1 0 x axis 1 x axis 1 
Question # 14 1 data 1 0 data 1 data 1 
Question # 15 1 source 1 0 legend 0 source 1 
uestion #16 1 v axis 1 0 x axis 0 v axis 1 
\0
..-. 
80.00% 92.00% 12.00% 64.00% 60.00% 
100.00% 100.00% 66.67% 66.67% 
83.33% 100.00% 83.33% 33.33% 
100.00% 100.00% 57.14% 85.71% 
55.56% 77.78% 55.56% 55.56% 
Treatment 
~ 
-12.00% 
55.56% 
0.00% 
33.33% 
71.43% 
44.00% 
33.33% 
50.00% 
56.00% 
71.43% 
100.00% 
-4.00% 
Question #4 -1 c 1 c 1 0 
Question #5 0 b 1 a '0 -1 
Question #6 0 a 1 b 0 -1 
Question #7 -1 Dependent 0 Dependent 0 0 
Question #8 -1 Dependent 1 Independent 0 -1 
Question #9 -1 Independent 0 Independent 0 0 
Question # 10 0 Independent 0 Independent 0 0 
Question # 11 1 data 0 legend 1 1 
Question #12 0 title 1 data 0 -1 
Question #13 0 x axis 1 x axis 1 0 
Question # 14 0 legend 0 title 0 0 
Question # 15 1 source 1 source 1 0 
uestion #16 1 v axis 1 v axis 1 0 
No Treatment - Pretest 
-
. #1 Student #2 Student #3 Student #4 Student #5 Student #6 Student #7 Student #8 
1:ril~.I.~JI.~.: 0.00% 100.00% 0.00% 33.33% 33.33% 100.00% 33.33% 66.67% 
Variables 66.67% 100.00% 0.00% 16.67% 100.00% 83.33% 83.33% 100.00% 
~ 42.86% 100.00% 0.00% 14.29% 57.14% 100.00% 100.00% 100.00% 66.67% 66.67% 0.00% 44.44% 77.78% 33.33% 66.67% 55.56% I----­
No treatment ­ P 
li:riilllillfEliltillll!l{ _0­ -10- # 1 Student #2 Student #3 Student #4 Student #5 Student #6 Student #7 Student #8 33.33% 66.67% 66.67% 100.00% 100.00% 100.00% 100.00% 100.00% 
Variables 83.33% 100.00% 16.67% 33.33% 83.33% 50.00% 100.00% 83.33% 
Features of Gra n 71.43% 100.00% 42.86% 100.00% 57.14% 71.43% 100.00% 100.00% 
77.78% 77.78% 33.33% 22.22% 55.56% 44.44% 66.67% 66.67% 
Treatment - Pretest 
Student #36 Student #37 Student #38 Student #39 Student #40 Student #41 Student #42 Student #43 
ili:~l~:iiilliGllil1lli:lii::i 33.33% 100.00% 0.00% 100.00% 100.00% 100.00% 100.00% ·33.33% 
Variables 100.00% 83.33% 0.00% 83.33% 100.00% 100.00% 100.00% 16.67% 
;~i.r.i.I.111: 71.43% 57.14% 0.00% 57.14% 100.00% 71.43% 100.00% 57.14% 44.44% 77.78% 0.00% 77.78% 66.67% 77.78% 66.67% 66.67% 
Treatment - Posttest 
~dent #36 Student #37 Student #38 Student #39 Student #40 Student #41 Student #42 Student #43 
,~II~l'ifllfrEfiiillJl.llI 66.67% 100.00% 33.33% 100.00% 100.00% 66.67% 100.00% 66.67%mii;,,~·.' .,;",. """""'''""0.=,<;,;;,,.,.;;;;,) .'"·;""",_,',_,500",,,,' I' "",·,.·"""",·,·,·",q'''';';'2AdK","". 
Variables 16.67% 100.00% 83.33% 100.00% 100.00% 100.00% 100.00% 66.67% 
lljili••Wi'1I 57.14% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 77.78% 100.00% 55.56% 88.89% 77.78% 66.67% 66.67% 77.78% 
I.Q 
lJ.) 
No Treatment - Prete 
Student #9 Student #10 Student #11 Student #12 Student #14 Student #16Student #13 Student #15 
"""",,"" 1IJl[ ':n ~ ~ oz, 33.33% 66.67%33.33% 100.00% 33.33% 100.00% 100.00% 
Variables 50.00% 16.67% 83.33%0.00% 100.00% 100.00Wo 83.33% 83.33% 
71.43% 42.86% 71.43% 100.00% 100.00% 42.86% 100.00%57.14% 
33.33% 44.44% 88.89% 66.67% 44.44% 66.67% 55.56% 88.89%.;.llm. 
No Treatment - Postt 
Student #16Student #9 Student #10 Student #11 Student #12 Student #13 Student #14 Student #15 
33.33% 66.67% 66.67% 100.00% 100.00% 0.00% 100.00%1111~r.liElllill'fill••: 100.00% 
Variables 83.33% 16.67% 100.00% 83.33% 100.00% 100.00% 50.00% 83.33% 
100.00%71.43% 57.14% 100.00% 100.00% 85.71% 57.14% 71.43% 
66.67%44.44% 66.67% 77.78% 77.78% 77.78% 88.89% 66.67%.il~il.~.l.il 
Treatment - Pretest 
Student #46 Student #47 Student #51Student #44 Student #45 Student #48 Student #49 Student #50 
66.67% 100.00%33.33% 100.00% 33.33% 66.67% 66.67% 66.67%illiThiil 
66.67% 100.00% 66.67%Variables 16.67% 100.00% 50.00% 83.33% 83.33% 
57.14% 100.00% 42.86% 100.00% 42.86%85.71% 71.43% 100.00% 
66.67% 33.33% 66.67% 77.78% 66.67% 66.67%55.56% 100.00%!li\lI.ii£.ii.: 
Treatment - Posttest 
Student #47 Student #49 Student #50 Student #51Student #44 Student #45 Student #46 Student #48 
(22"," 66.67% 66.67% 33.33% 100.00% 66.67%100.00% 100.00%(l.flil"l~ 33.33% 
66.67%Variables 50.00% 83.33% 100.00% 83.33% 83.33% 83.33% 50.00% 
57.14% 100.00% 100.00% 71.43% 100.00% 100.00% 100.00% 14.29% 
77.78% 66.67% 66.67% 66.67% 66.67% 66.67%55.56% 77.78%I.~.[<i.ij. 
'-0 
,,1::0. 
--
No Treatment - Prete 
. Student # 17 Student #18 Student #19 Student #20 Student #21 Student #23 Student #24Student #22 
33.33% 100.00% 66.67% 66.67% 100.00% 100.00% 
Variables 33.33% 
11~l!r~lllrt~[riff1c6[.III[i[Ylc 33.33% 100.00% 
83.33?/o83.33% 33.33% 83.33% 100.00% 
71.43% 
50.00% 100.00% 
100.00% 57.14% 71.43% 57.14% 100.00% 100.00%100.00% 
66.67% 55.56% 33.33% 66.67% 66.67% 44.44% 77.78%55.56%~i~1l1;ii.6J1i. 
No Treatment - Postt 
Student #17 Student #18 Student #19 Student #20 Student #21 Student #23 Student #24Student #22 
66.67% 100.00% 100.00% 100.00% 100.00% 100.00% 
Variables 50.00% 
Im~If1!";;II'il.I@@J[lll: 100, 00% 33.33% 
83.33% 16.67% 100.00% 100.00% 83.33% 83.33% 
42.86% 
100.00% 
57.14%71.43% 100.00% 100.00% 42.86% 100.00%100.00% 
66.67% 77.78%55.56% 55.56% 66.67% 44.44% 66.67% 88.89%litiljiiIBSBilr1 
Treatment - Pretest 
Student #52 Student #53 Student #54 Student #55 Student #56 Student #57 Student #58 Student #59 
33.33% 33.33% 100.00% 100.00% 
Variables 66.67% 
100.00% 100.00%IltgIBi~f[II'iilr.IIII1IJII[yIC 100.00% 33.33% 
33.33% 50.00% 66.67% 100.00% 100.00% 83.33% 83.33% 
Features of G. ~.l::'~1 57.14% 28.57% 57.14% 28.57% 71.43% 57.14% 42.86% 
66.67% 
100.00% 
44.44% 44.44%11.11% 66.67% 66.67% 77.78% 66.67%~i1illllllm"j" 
Treatment - Posttest 
..~ #52 Student #53 Student #54 Student #55 Student #57 Student #58Student #56 Student #59 
66.67% 33.33%66.67% 100.00% 100.00% 100.00% 66.67% 
Variables 66.67% 
IlLtlllBllrilrlrliDllll1II 100.00% 
33.33% 50.00% 50.00% 100.00% 100.00% 100.00% 83.33% 
100.00% 28.57% 100.00% 57.14% 100.00%100.00% 100.00% 100.00% 
33.33% 66.67%66.67% 55.56% 77.78% 88.89% 66.67% 88.89%.i;li•••~ 
'0 
Vl 
,No Treatment - Prete 
liJ:lgllllfjlrarillllllli:student # 25 Student #26 Student #27 Student #28 Student #29 Student #30 Student #31 Student #32 33.33% 33.33% 100.00% 33.33% 100.00% 100.00% 100.00% 33.33% 
Variables 83.33% 100.00% 66.67% 83.33% 83.33% 50.00% 50.00% 100.00% 
~iiii.l••, 28.57~o 57.14% 71.43% 100.00% 57.14% 71.43% 57.14% 100.00% 33.33% 55.56% 44.44% 66.67% 66.67% 55.56% 55.56% 44.44% 
No Treatment - Postt 
Student #25 Student #26 Student #27 Student #28 Student #29 Student #30 Student #31 Student #32 [lfi11 66.67% 33.33% 100.00% 100.00% 100.00% 33.33% 66.67% 100.00% 
Variables 50.00% 33.33% 50.00% 100.00% 66.67% 83.33% 0.00% 83.33% 
1[lii~:fi~ieE.;.!I'- 42.86% 42.86% 71.43% 100.00% 57.14% 71.43% 100.00% 100.00% 88.89% 66.67% 77.78% 77.78% 88.89% 55.56% 55.56% 44.44% 
Treatment - Pretest 
Student #60 Student #61 Student #62 Student #63 Student #64 Student #65 Student #66 Student #67 
fia!!al!§,mll 33.33% 100.00% 66.67% 33.33% 100.00% 33.33% 100.00% 66.67% 
Variables 83.33% 50.00% 83.33% 66.67% 50.00% 50.00% 83.33% 83.33% 
:i~;i••~lllr!. 100.00% 28.57% 100.00% 57.14% 57.14% 100.00% 100.00% 57.14% 88.89% 55.56% 33.33% 33.33% 55.56% 77.78% 55.56% 55.56% 
Treatment - Posttest 
Student #60 Student #61 Student #62 Student #63 Student #64 Student #65 Student #66 Student #67 
l!lllllltlll4'lrl;"~f 100.00% 100.00% 66.67% 100.00% 100.00% 66.67% 100.00% 66.67% 
Variables 100.00% 100.00% 100.00% 100.00% 83.33% 100.00% 100.00% 33.33% 
li.liiil_•• 100.00% 100.00% 71.43% 71.43% 100.00% 100.00% 100.00% 85.71% 55.56% 55.56% 33.33% 66.67% 66.67% 77.78% 77.78% 55.56% 
\0 
0\ 
No Treatment - Prete 
rllrmjlill!I.III(~.'lStudent #33 Student #34 Student #35 AVERAGE Difference 100.00% 100.00% 33.33% 63.81% 
Variables 100.00% 66.67% 66.67% 70.95% 
klil••••J 100.00% 100.00% 42.86% 72.65% 55.56% 66.67% 55.56% 56.19% 
MEDIAN 
66.67% 
83.33% 
71.43% 
55.56% 
MODE 
100.00% 
83.33% 
100.00% 
66.67% 
No Treatment - Postt 
-
. #33 Student #34 Student #35 AVERAGE 
1[11111:11111111111" _ 100.00% 33.33% 33.33% 77.14% 13.33% 
Variables 100.00% 100.00% 83.33% 72.38% 1.43% 
.~.ft.I_., 71.43% 100.00% 100.00% 78.78% 6.12% 66.67% 55.56% 44.44% 64.44% 8.25% 
MEDIAN 
100.00% 
83.33% 
71.43% 
66.67% 
MODE 
100.00% 
83.33% 
100.00% 
66.67% 
Treatment ­ Pretest 
Student #68 AVERAGE 
'illijlllflllJlimll1:I'. 100.00% 70.71% 
Variables 50.00% 70.71% 
Features of 71.43% 67.53% 
33.33% 58.92% 
MEDIAN 
66.67% 
83.33% 
57.14% 
66.67% 
MODE 
100.00% 
83.33% 
57.14% 
66.67% 
lllijllllf11f1iI1l11.1=dent #68 AVERAGE 33.33% 77.78% 7.07% 
0.00% 77.78% 7.07% 
71.43% 87.45% 19.91% 
55.56% 68.01% 9.09% 
Treatment - Posttest 
Variables 
l.i••iIRla•• 
MEDIAN 
66.67% 
83.33% 
100.00% 
66.67% 
MODE 
100.00% 
100.00% 
100.00% 
66.67% 
\0 
-....l 
Variables Features of G 
No Treatment - Pretr 70.95% 72.65%63.81% 56.19% 
No Treatment - Post 77.14% 78.78%72.38% 64.44% 
Treatment - Pretest 70.71% 70.71% 67.53% 58.92% 
Treatment - Posttest 77.78% 77.78% 87.45% 68.01% 
l!I.ltQr~.lIVariables Features of Gr 
No Treatment - Pren 66.67% 83.33% 71.43% 55.56% 
No Treatment - Post 100.00% 83.33% 71.43% 66.67% 
Treatment - Pretest 66.67% 57.14% 66.67%83.33% 
Treatment - Posttest 66.67% 83.33% 100.00% 66.67% 
Variables Features of irIglIIIl.slilll.l1t.lIm 
No Treatment - Pret 100.00% 83.33% 100.00% 66.67% 
No Treatment - Post 100.00% 83.33% 100.00% 66.67% 
57.14% 66.67%Treatment - Pretest 100.00% 83.33% 
100.00% 100.00% 66.67%Treatment - Posttest 100.00% 
\.0 
00 
